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Abstract: Informal learning spaces (ILS) offer unique opportunities for students to interact and
develop skills in a more social, resilient, and sustainable environment. However, there is a lack
of a definitive typology for ILS and related design factors and outcomes. Therefore, this study
aimed to identify the typology of ILS in academic education, including relevant design factors
and positive outcomes from architectural and urban planning perspectives. A systematic literature
review was conducted on articles published between 2004 and 2024 from four databases: Scopus,
ScienceDirect, Emerald Insights, and IEEE Xplore. The included articles are in English and based on
empirical data published in peer-reviewed journals, focusing on informal learning and its settings.
A total of 37 full-text articles were included in the descriptive review, from which two categories
and six types were identified: private indoor quiet space, semi-private/semi-public indoor space,
public indoor space, public sustainable space, public outdoor space, and comprehensive space. The
results also revealed seven categories of factors affecting these types of ILS: personal aspects, spatial
design, physical settings, resources, social aspects, natural environment, and perceived environment.
Furthermore, these ILS significantly contributed to five categories of positive outcomes: learning
efficacy, socialisation, refreshment and relaxation, health outcomes, and sustainable development.
Therefore, this SLR significantly contributed to the definition and typology of ILS in sustainable
higher education.

Keywords: influencing design factors; informal learning spaces; typology of informal learning spaces;
systematic literature review (SLR); social learning spaces; sustainable academic education

1. Introduction

Universities are the earliest educational institutions that have served as centres for edu-
cation, research, and knowledge dissemination for centuries. They serve a large community,
including educators, researchers, scientists, and society at large [1]. Historically, university
campuses have been shaped by an emphasis on traditional (formal) instructional methods
in formal learning spaces (traditional classrooms) [2,3]. In contemporary times, universities
continue to play a vital role in society by fostering academic excellence, nurturing research
endeavours, and preparing individuals for professional careers [2,3]. However, several
factors, such as modern technology, rapid urbanisation, and ongoing developments, have
necessitated changing the traditional learning methods [2,4]. These factors led to a growing
recognition to cater to diverse learning styles and needs amongst students, leading to the
emergence of creative pedagogical methods, such as virtual learning, blended learning,
non-formal learning, informal social learning, and sustainable learning. These methods,
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in turn, address the multifaceted cultural, social, and intellectual requirements of differ-
ent students [3,4]. Beyond merely impacting educational practices, these factors directly
influence the architectural design and environmental psychology of academic education
institutions. This shapes the spatial identity of collegiate environments and significantly
influences students’ satisfaction levels and overall wellbeing [4,5]. Therefore, alternative
learning settings, such as informal and sustainable learning social learning spaces, need to
be integrated into traditional learning settings to accommodate students’ contemporary
needs for academic education [5].

Informal learning spaces are increasingly recognised as an essential spatial develop-
ment on the university campus. These spaces provide students with opportunities in a
more relaxed and resilient environment that encourages social engagement and fosters
meaningful activities among students and faculty [6]. These spaces also provide sustainable
social learning environments rich in various technological resources and basic facilities to
meet the needs of modern academic life [7,8]. Therefore, as educational landscapes continue
to evolve in response to societal changes and technological advancements, the adaptation of
learning environments becomes pivotal in ensuring the efficacy and relevance of sustainable
higher education experiences [6]. Universities and academic education institutions must
prioritise the design of spaces that support diverse learning methods, foster sustainable
social learning, and promote student success [7]. Informal learning in academic education
usually occurs in nearby informal learning spaces (ILS). The ILS includes multi-functional
settings for self-directed learning that promote the social dimension of staff and students
across various disciplines on the campus grounds. These spaces, which can be located
within or outside the premises of the formal setting, offer environments conducive to explo-
ration and independent study, thus contributing to sustainable campuses. The architecture
and planning of the ILS could be affected by several educational, environmental, social,
and personal factors that could affect the ILS typology [7,8].

Overall, students usually prefer quiet, informal settings for private study, yet they prefer
learning settings with social aspects for collaborative study activities [8]. Ibrahim et al. [9]
confirmed that social learning settings afford spaces that have the potential to promote
a sustainable, resilient social learning experience outside the traditional learning spaces.
These spaces are characterised by their flexibility and adaptability, allowing users to engage
in learning activities according to their preferences and needs [10]. As a result, informal
social learning is critical to contribute to sustainable education by promoting inclusive
quality education and fostering resilient social learning experiences [2,10].

There is growing acknowledgement of the importance of informal social learning
spaces, which have become equally important to formal learning spaces (FLS) for the
higher education community due to their multidisciplinary contribution to the campus’s
daily life. Existing studies related to learning settings often approach the concept of
informal learning spaces from a broad, general perspective [2,9,11,12]. However, there
is a gap in research that provides a definitive typology for ILS. Furthermore, previous
studies have primarily concentrated on formal learning environments like lecture halls and
classrooms [2,13]. However, there is growing recognition of the importance of exploring
emerging learning settings, like informal social learning settings (ISLS) [2,9,10]. Existing
evidence also indicated the design factors and potential benefits of informal spaces from
a general perspective. Yet, there is a lack of study on the design criteria and possible
benefits based on the different typologies of ILS. Therefore, there is a need for systematic
categorisation to define and understand the various types of ILS, related design factors, and
positive outcomes. This study aimed to identify the typology of ILS academic education,
relevant design criteria, and positive outcomes, focusing on the social, sustainable, and
health contexts.

A systematic literature review and thematic descriptive review following Moher et al.’s [14]
approach was used to synthesise and analyse 37 full-text journal articles published in
peer-reviewed journals in English over the past 20 years. The authors conducted an initial
electronic search on four databases, namely Scopus, ScienceDirect, Emerald Insights, and
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IEEE Xplore, to systematically review the typology of ILS, their relevant design criteria,
and their positive outcomes. The current review aims to answer the following questions:
What are the typologies of informal learning spaces (ILS), and what are their significant
design factors and relevant outcomes in sustainable academic education from architectural
and urban planning perspectives? By answering this, the current SLR contributes to filling
the gap in the existing literature by providing a comprehensive typology (six types) of
informal learning spaces, identifying their personal, spatial, social, and environmental
factors and related learning, social, health, and sustainable benefits in the context of
sustainable academic education. Therefore, it contributes significantly to linking academic
education to sustainable social environments. The rest of the current study is organised
as follows: In Section 2, the “Literature Review” discusses the existing results related
to informal and social learning concepts and settings and their design elements. It also
includes the “theoretical basis of the study”, which discusses the theoretical basis and
hypothesis developed based on the existing theories and literature reviews. Section 3,
containing “Materials and Methods”, provides a discussion of the SLR methodology, search
strategy, inclusion and exclusion criteria, study selection, data extraction and synthesis, and
quality assessment of the selected studies. Section 4, titled “Results,” discusses the main
results regarding the characteristics of the selected study, the typology of ILS, the design
factors of ILS, and positive outcomes related to ILS. Section 5, “Discussion”, describes and
discusses the key findings, limitations, recommendations for future studies, conclusion,
and contributions of the study.

2. Literature Review
2.1. Informal (Social) Learning and Sustainability

Learning happens based on a set of formal or informal learning practices and de-
pending on the learning settings, whether in traditional classrooms or informal learning
settings (outside classrooms) [1]. Successful learning institutes must promote various forms
of learning settings to enhance students” experience and knowledge and contribute to
sustainable education [1]. Informal learning could refer to the learning practice that does
not require a formal curriculum, occurs spontaneously, and is self-directed by the learner in
informal settings away from traditional formal learning settings [1]. Informal learning can
occur either individually or within groups, depending on the learning environment and
the preferences of the learners. Beckers et al. [8] highlighted two basic types of the informal
learning experience, including individual learning that requires focus and self-regulation,
and group social, collaborative learning that requires social interaction amongst learners.
Usually, informal individual learning occurs in private or personal settings, such as home
bases. However, when the learning process becomes more collective and relies more on
interaction amongst learners within informal sustainable settings, it transitions into what
is termed “informal social learning” [11]. In this context, the exchange of knowledge,
experiences, and ideas amongst peers becomes essential, fostering a collaborative, sus-
tainable social learning atmosphere that is particularly conducive to ISLS [5]. However,
various changes have occurred in the academic education system in recent decades. Mod-
ern academic education institutions should prepare learners for more collaborative skills
and productive knowledge. Today’s learners are supposed to learn how to establish and
use networks, cooperate with others, and have social communication skills [5,6,9]. These
collaborative, dynamic skills enable learners to gain advantages from various perspectives,
collective problem-solving, and mutual support, which enhances sustainable, resilient
learning experiences beyond what can be accomplished by individual study or formal
instruction alone [9,13].

Recently, informal (social) learning has become a fundamental aspect of educational
frameworks, supplementing formal learning structures by taking place spontaneously
throughout daily experiences in informal and social settings [15]. This recognition reflects a
shift in perspective regarding the significance of informal learning, which frequently occurs
outside the conventional classroom setting [2]. Yang and Chau [15] argued that the social
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learning experience is critical to enhancing learners’ performance and self-development by
promoting their social learning collaboration, whereby the learning experience occurs when
learners interact with each other and with the surrounding environment in a social and
environmental context [16]. As a result, informal social learning is critical to contributing
to sustainable education by promoting inclusive, quality education and fostering resilient
social learning experiences [2].

In the academic context, informal social learning experiences increase students’ atten-
tiveness and personal values and improve their social and intellectual abilities by providing
a resilient social learning environment [6]. Informal social learning experiences could
involve cooperation amongst learners on campus in co-working settings [16]. Additionally,
these experiences can contribute to a sense of belonging and community amongst students,
positively impacting their overall academic performance and wellbeing [17]. Importantly,
enhancing a sound social learning experience by providing the proper ISL settings on
campus grounds contributes significantly to inclusive quality education, which contributes
to SGD4 (quality education) [10,17]. Overall, recognising the value of informal and social
learning in academic educational settings can help implement strategies that support and
improve academic learning experiences, ultimately improving the sustainable, resilient
learning environment and learning outcomes for the whole academic community. However,
previous studies mainly focused on formal learning methodology, often overlooking the
significant role of informal social learning experiences and settings. Therefore, further
research is needed to investigate social learning and its settings.

2.2. Informal Learning Spaces (ILS) and Their Architecture and Planning

Previous studies in academic education space design have examined various learning
settings tailored to different learning typologies and group sizes on university campuses,
focusing on formal and informal learning spaces [1]. Formal learning settings are the core
spaces for conventional learning methodology, usually designed with specific technologies
to accommodate the traditional learning experience [1,9]. However, spaces like libraries,
cafeterias, open areas, and surroundings beyond the standard classroom setting are essential
for promoting informal social learning interactions [8,17]. Informal learning experiences
usually occur within informal contexts in nearby environments, which are called informal
learning spaces (ILS). Existing literature highlighted a variety of ILS, including individual
and cooperative, private and public, and integrated learning settings. However, there is a
lack of comprehensive research that discusses and compares the design aspects of different
types of informal learning settings in one study. The existing studies also focused more on
the general outcomes of ILS. Yang and Chau [15] and Gulwadi et al. [18] argued that ILS
play a crucial role in fostering social networks based on intellectual similarities and shared
knowledge among learners. Zhou et al. [19] stated that social learning settings beyond
traditional classrooms, such as socialisation common spaces and outdoor social areas on
campus, can enhance the whole learning process through day-to-day social, collaborative
learning activities. Peker and Atadv [17] highlighted that informal (social) spaces not only
enrich the learning experience but also contribute significantly to developing a vibrant,
sustainable learning community.

Beyond the significant benefits of informal and social learning spaces, the existing lit-
erature revealed various factors affecting the use of these spaces. Basically, the architecture
and urban planning of the learning space play a critical role in their typology and how
they are used [11]. The design aspects of learning spaces, including architecture and layout,
greatly influence the identity of the space and the experience of its users [17,18]. For exam-
ple, physical design aspects are critical to the student’s experience in utilising them [18].
Environmental elements and technological facilities in these settings are also essential for
the students’ experiences [20,21]. Furthermore, students’ preferences and personal charac-
teristics could also influence the use pattern of specific informal social learning spaces [21].
The proper design characteristics of these spaces contributed to acquiring awareness, social
improvement, and learning in many areas. Overall, informal social learning settings and
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their design aspects provide critical sustainable learning settings on campuses for promot-
ing resilient social learning experiences. Despite the wealth of research on learning settings,
there remains a notable absence of a unified, precise definition and typology of informal
learning settings within the existing literature. Therefore, there is a need for a systematic
reference to define the typology of ILS, particularly in academic education.

2.3. Theoretical Basis of The Study

The theoretical basis of this study was developed based on the existing body of knowl-
edge and social learning theory developed by Albert Bandura [22] in 1977 and discussed
by Selinger [23]. Social learning theory by Albert Bandura [22] refers to the fact that people
learn socially, not just intellectually; it suggests that individuals learn new behaviours by
observing and imitating others in the surrounding environment, leading to the modelling of
observed behaviours. It proposes that learning occurs through interaction and observation
and is influenced by human social and environmental factors, such as socialisation, moti-
vation, attitudes, and emotions [22-24]. Bandura’s theory of social learning assumes that
social and environmental settings are essential stimuli for learning. Thus, the social learning
theory was used to establish the relationship among the key themes of the study, as shown
in Figure 1. Social learning theory integrates behavioural and cognitive learning theories to
provide a comprehensive model that can account for the wide range of learning experiences
in the real world [23-25]. The theory departs from the understanding that learning is not
purely behavioural but rather a cognitive process that takes place in a social and environ-
mental context and is affected by the physical environment. In line with social learning
theory, Kaplan and Kaplan [24] proposed the attention restoration theory, arguing that the
physical environment’s novel and diverse objects are elements of interest that replenish
and nourish attention, deplete energy, stimulate social learning, and enhance wellbeing.
Existing studies have also endorsed the connection between learning settings (physical
environment of learning) and learning activities (informal social learning experience); e.g.,
Beckers et al. [8] proposed a direct connection between learners’ learning activity and their
learning environment. Zhou et al. [19] utilised situative theories of collaborative learning,
which indicate that knowledge and learning are situated in experience and socially con-
structed, meaning that the learning experience occurs through active participation in social,
collaborative practice [19]. Similarly, Harrop and Turpin [11] argued that learning occurs
through the dynamic construction of tasks within a particular context and through active
social participation in certain practices, depending on the nature of the context. In this
sense, informal learning can be formed through social practice and based on the influence
of the surrounding spatial environments. Therefore, informal social learning settings and
their design parameters (social and spatial environment) can stimulate personal attitudes
towards various informal learning activities (behaviour and practice).

Informal (Social) Informal Social Learning

v

Learning Space Positive effect Experience (ISL)
“physical environment” /Y “individuals’ behavigr and practice™
’ 1
/
vd
Design typology // Key benefits:
Effect /Effect + Social
e // *  Environmental
Rey predicior: y + Susiainable
Design criteria Students *  Health
Characteristics
% L “person’s characteristics” )L Yy
L3 R4 k4
Exposure Participant Effect Quicome

Figure 1. Informal learning settings for social learning outcomes based on Social Learning Theory
(Bandura [22]; Selinger [23]).
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3. Materials and Methods

The current study employed a rigorous and systematic approach to ensure thorough
and impartial coverage of the literature using a stringent review protocol and prioritising
empirical evidence. A systematic review and thematic and descriptive review were used
following the PRISMA guidelines developed by Moher et al. [14] (Supplementary Mate-
rials). The systematic literature review (SLR) is an optimal research approach aiming to
answer specific research questions by thoroughly assessing evidence and offering extensive
coverage of the existing literature [14]. In line with the main research questions mentioned
in the introduction, the current systematic review study aimed to answer the following
sub-questions: (1) What are the typologies of ILS in academic education and relevant
outcomes from architectural and urban planning perspectives? (2) What are the design
factors affecting ILS in academic education? (3) What are the relevant outcomes and design
factors for the different typologies of ILS in academic education from architectural and
urban planning perspectives? An initial search was conducted on PROSPERO to verify
the absence of a registered study protocol for a similar SLR. The current topic of interest
was not the subject of any prior research that was identified. Therefore, the current SLR
was registered with PROSPERO (CRD42024522073). A PRISMA guideline was utilised for
data identification, screening, and eligibility. Thematic (using theme, category, and code)
and descriptive reviews were used to analyse the content of the selected studies. Then, the
results of SLR were synthesised narratively and presented in tabular and figural forms.
Atlas.ti.9, Mendeley desktop, v1.19.8 and Microsoft Excel 365 version 2405 were used to
conduct the thematic analysis, descriptive review, and tabular and figural analyses. More
details on each phase are shown in Figure 2.

=
(=}
= Text materials identified Text materials identified
= through three databases through references
E searching (n = 3394) (n=2)
=
L
I
Text materlals after »  Excluded duplicates (n = 6)
duplicates remove
(n =3390)
R First screening: text materials
7| excluded due to:
on * Language (n=7)
E * Year of publication (n=251)
= * Type of publication (n= 1318)
]
n
A 4
Text materials screened —»| Text materials excluded: title not suitable
on title and abstract with the inclusion criteria (n=818)
(n=1814)
Text materials excluded: abstract not
suitable with the inclusion criteria (n= 662)
Y
E Text of each material
= assessed for eligibility Full text materials excluded with criteria
B0 criteria (n = 334) assessment (n=297):
= * Design of the study (n= 124)
» Age and type of sample (n=37)
* Scope of the study (n=132)
* Quality appraisal (n=4)
\4
3
= Records included in the
% analysis (n=37)
=

Figure 2. PRISMA flowchart for the selected articles.
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3.1. Search Strategy

The key digital search was conducted in January and February 2024 for studies over
the last 20 years (from 2004 to 2024). Two reviewers independently screened four electronic
databases: Scopus, ScienceDirect, Emerald Insights, and IEEE Xplore. They also conducted
a manual search for the references to the selected full-text material using Google Scholar.
They used the following search string and MeSH terms: (“informal learning space” [MeSH
Terms] OR “outside classroom” OR “breakout space” [MeSH Terms] OR “sustainable
learning space” OR “cafeteria” OR “outdoor learning space” [MeSH Terms] OR “library”
OR “collaboration incubator”) AND (“typology” [MeSH Terms] OR “type” [MeSH Terms]
OR “design” [MeSH Terms] OR “criteria” [MeSH Terms] OR “attributes” OR “factors”)AND
(“social learning” OR “active learning” OR “informal learning” OR “social interaction” OR
“socialisation” OR “sustainable learning” OR “healthy learning”) AND (architecture OR
“urban planning” [MeSH Terms]). Whenever necessary, the search terms or MeSH terms
and operators (like truncation, Boolean operators, parentheses, wildcards, and quotation
marks) were applied in the main search. Figure 2 shows a PRISMA flow diagram describing
the various stages of the current SLR.

3.2. Inclusion and Exclusion Criteria

The inclusion and exclusion criteria used in the current SLR are as follows: (1) Type of
publication: including only (indexed peer-reviewed) journal articles to ensure the quality
of the selected text materials in the review. (2) Methodology of the study: involving
only empirical data, like quantitative, qualitative, or mixed methods. As a result, books,
chapters in books, reports, review journal articles, or other publications not published in
peer-reviewed indexed journals were excluded to ensure the quality of the selected text
materials. (3) Scope of the study: selected studies must include results or findings on the
ILS in academic education from architectural or urban planning contexts based on the
questions of the current SLR. Studies that did not include any results on ILS in architectural
or urban planning contexts were excluded to ensure the current review questions were
addressed. (4) Type of participants: the sample of the students must be users of ILS in
academic education, usually aged 18 and above. This is also based on the questions of the
SLR, as the current study focuses on the design of informal learning settings in academic
education. (5) Language and year of the study: including only studies in the English
language published in the last 20 years, based on the limitation of the current SLR as it
is limited to English language publications only in the previous 20 years. Yet, no related
journal articles were found before 2004. The inclusion and exclusion criteria were applied
in different screening and identification phases of the SLR using the Mendeley Desktop.

3.3. Study Selection

In the first stage of PRISMA (identification), two reviewers (Author 1 and Author 4)
independently searched the selected databases and imported the text materials to Mendeley
Desktop. The two reviewers searched the databases for all text material using the Electronic
Management Research Library Database of the two reviewers’ affiliated universities. There-
fore, all text materials included in this review were open-access. At this stage, duplicate text
materials were excluded. In the second stage (screening), the two reviewers reviewed titles
and abstracts of the text materials for the type of publication criteria. They also screened
the text material based on the inclusion criteria of language and year of publication. Title
and abstract screening were then screened based on the study scope criteria. Thus, all
articles that were selected by one reviewer or both were included in the next step. In the
third stage of PRISMA (eligibility), all articles selected in the previous step were imported
in full-text to Mendeley Desktop and reviewed for eligibility criteria (including the type
of participants, methodology, scope, and quality appraisal of the study) by the same two
reviewers. A manual search was performed on the reference lists of the selected full-text
articles using Google Scholar to ensure that no articles were overlooked in the previous step
of the search procedure. Eventually, the two independent reviewers thoroughly debated
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the selected articles and agreed on their inclusion. In the event that a consensus could not
be reached, the final decision was determined by an impartial third reviewer (Author 5),
utilising the Newcastle-Ottawa Scale checklist. A summary table was prepared for the
selected full-text articles to present data from each study (Appendix B). The included
full-text studies were then reviewed, analysed, and synthesised by the two authors using
Microsoft Excel and Atlas.ti.9. All five authors provided their consent to the procedures
outlined in the search protocol.

3.4. Data Extraction and Synthesis

The two reviewers extracted all data from the selected full-text articles relevant to
informal learning settings in academic education from an architectural or urban perspective;
the data were extracted based on the definition, typologies, design factors, and sustainable,
health, and social impact of ILS. For example, each result from the selected studies that
showed a significant relationship related to the informal or social learning spaces in higher
education from an architectural or urban planning perspective was reviewed and analysed.
The social learning theory developed by Albert Bandura in 1977 was used as a conceptual
framework for the current SLR to synthesise the data based on the relationships amongst
the key domains [22,23]. This conceptual background was used to understand and identify
the typologies of informal (social) learning spaces and their relevant design factors and
outcomes. Therefore, three themes were used to extract the data: (a) the typology of ILS in
academic education, (b) the design factors of ILS, and (c) positive outcomes related to ILS.
These three themes were also identified based on the SLR questions and objectives. The
data will be analysed and synthesised from an architectural or urban planning perspective.

Regarding the first theme (typology of ILS), the data were synthesised and analysed in
two categories (informal learning space and informal social learning space), six codes, and
fifteen subcodes describing the types of ISL and their main definitions and terminologies.
The data were synthesised into seven categories and 20 codes for the second theme (design
criteria of ILS). The seven categories of this theme were personal factors, physical settings,
spatial design, resources, social aspects, natural environment, and perceived environment.
The third theme (sustainable, social learning, and health outcomes related to ILS types)
was described in five categories and ten codes. The five categories were learning efficacy,
socialisation, refreshment and relaxation, sustainable development, and health outcomes
(Appendix A). The two subjects in the first theme were identified based on the defini-
tions set by the existing literature; the ILS that promote individual use of learners were
named “informal private learning spaces” [11,19]. Meanwhile, “informal social learning
spaces” refer to the learning experience of learners within groups in informal academic
settings [1,10,11]. Furthermore, all the terms of the codes and sub-codes used in each theme
were adapted from the existing literature [10,11,19,26-29].

3.5. Study Quality Assessment

The two reviewers (Author 2 and Author 4) finally independently carried out a quality
assessment for the main items of the full-text articles using the Newcastle-Ottawa Scale
(NOS) checklist [30]. The Newcastle-Ottawa Scale (NOS) is an 8-item quality assessment
checklist used to assess the quality of non-randomised studies in systematic reviews and
meta-analyses [30]. The NOS consisted of seven items that focused on evaluating three
themes: (a) study selection: four factors, (b) study comparability: one factor, and (c) study
outcomes: two factors (Appendix B). The authors resolved disagreements regarding the
included full-text articles in online meetings. The impartial reviewer (Author 5) made the
final decision on the included articles through a verification check using NOS. The current
SLR only involved full-text articles that had a low risk of bias based on NOS scores (NOS
scores from 6 to 7 points). The studies that had a high risk of bias (NOS score ranging from
4 to 5 points) and a very high risk of bias (NOS score ranging from 0 to 3 points) were not
included in the SLR [30].
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4. Results

Firstly, a total of 3394 journal articles were identified through the search using the
specified databases. Furthermore, two additional articles were included by manually
searching the reference lists of the final selected full-text articles. After removing duplicate
studies and including only peer-reviewed journal articles published in the English language
from 2004 to 2024, a total of 1814 articles were retained. However, 1480 articles were rejected
based on screening the title and abstracts, as they were considered ineligible due to the
unsuitable scope of the studies (1 = 1161) or the unsuitable sample of the study (n = 319).
In the eligibility step, the two reviewers carefully reviewed a total of 334 full-text articles.
Out of these, 37 full-text articles were included in the thematic and descriptive review,
while 297 articles were excluded. The reasons for exclusion were as follows: 124 articles
were review studies, 37 articles involved samples other than users of spaces in academic
education who were not aged 18 years and above, 132 articles did not include any results on
informal learning settings, and 4 studies did not meet the required quality standards (NOS
total quality score less than 6). These rejected articles lacked data on outcomes, accurate
exposure identification, proper control of confounding factors, or an adequate sample size.
Figure 2 displays a PRISMA flowchart illustrating the selection process. The results were
synthesised and analysed according to the three specified themes.

4.1. Characteristics of The Selected Study

Of the selected full-text articles, 14 were quantitative methods (questionnaire survey:
n = 8, observation: n = 4, or experimental approach: n = 2), 14 were mixed methods
(observation and interview: n = 8, or questionnaire survey and interview: n = 6), and 9 were
qualitative methods (interview: n = 6, case study: n = 2, or focus group discussions (FGDs):
n = 1). The selected studies were conducted in 14 countries only, with 24.3% in the UK
(n =9), followed by 16.2% in the United States (1 = 6), 13.5% in Malaysia (1 = 5), 10.8% in
each of Australia and China (1 = 4 each), 5.4% in each of Germany and the Netherlands
(n = 2 each), and 2.7% in each of Egypt, Finland, Japan, India, and Pakistan (n = 1 each).
One of these studies was conducted in three European countries, including the UK, Spain,
and Sweden (n = 1, 2.7%). Of these 37 selected articles, 82.8% focused 100% on different
types of ILS (n = 31), while 16.2% focused 50% on the ILS and 50% on FLS (1 = 6). Regarding
the internal and external validity of individual studies (such as methodology and sample
validation), 32.3% used a valid approach of sampling for external validity (n = 12); 24.3%
used multiple sources of data (data triangulation) to increase the internal validity of the
study (1 = 9) [31]; 18.9% applied reliability and pilot test validation (n = 7); 13.5% applied
a pilot test for validity (n = 5). However, 10.8% of the selected studies did not show an
explicit approach to internal and external validity or reliability (n = 4).

In the beginning (between 2007 and 2013), the study’s direction was towards the
design of a single indoor public space, such as a library setting or learning commons, for
social learning [11,32-36]. Between 2013 and 2022, the study trends were towards the
design of multifunctional informal social learning spaces for social learning in academic
settings [6-8,12,37-40]. After 2022, a new type of semi-outdoor public social learning space
called pocket settings emerged to enhance academic social learning [10,27,29,41]. However,
there is a lack of comprehensive research that addresses the design of different types of
informal social learning spaces. In terms of study limitations, the majority of the selected
studies (62.16%) had limitations in the study area; they were limited only to one case study
each [6,19,26,28,33-35,37-52]. Furthermore, 27.03% of the selected studies had limitations in
the variables of the study [7,8,10-12,27,29,32,53,54]; for example, the study did not address
the cause-and-effect relationships [7,8,10-12]. Four studies (10.81% of the selected studies)
showed limitations in sampling, including sample size and sample type [9,20,24,45]. For
more details on the selected articles, a detailed summary of the included studies is provided
in Appendix A.
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4.2. Typology of ILS in Academic Education

This section discusses the first theme regarding the typology of ILS in academic education.
This theme was synthesised into two categories: informal private learning spaces and informal
social learning spaces (ISLS). The first category was mentioned in 21.6% of selected studies
(n = 8), and it represented a private, indoor, quiet space. This category was described in three
codes: (a) home bases (1 = 3 studies) [7,8,42], (b) creative learning spaces (1 = 2 studies) [11,43],
and (c) library private rooms (1 = 3 studies) [26,37,44]. Therefore, informal private learning
settings refer to private indoor spaces that usually provide quiet space for study and Internet or
ICT access to enhance individual users’ focus on private study. It is generally represented in
home bases and library private rooms [7,8,26,37 44].

The second category was described in five codes: (1) semi-private, semi-public indoor
settings for small group activities, mentioned in 35.1% of the selected studies (1 = 13). This
code was described in two sub-codes: (a) active learning space (1 = 5 studies) [26,37,44-47,53]
and (b) learning commons (n = 8 studies) [7,8,19,32,33,42,48]. Semi-private, semi-public
indoor space refers to indoor learning settings with a certain level of accessibility to public
users in small groups. It is designed with various kinds of services and materials to promote
students” informal and social learning.

(2) Public indoor spaces for group activities were mentioned in 45.9% of the se-
lected studies (n = 17) and described in four sub-codes: (a) social learning space (SLS) in
14 studies [6-8,12,13,34,38,39,42,46,47,50,55,56]; (b) the ‘Hub’ in one study [35]; (c) the
“Edge” in one study [36]; (d) “Zone24” (n = 1 study) [51]. The public indoor space refers
to any indoor social learning setting accessible to public users on campus grounds and
designed to provide multiple settings for enhancing informal social active learning for
groups of users on campus grounds.

(3) Public semi-indoor/semi-outdoor (or sustainable) spaces were highlighted in 51.4%
of the selected full-text articles (n = 19) discussed in four sub-codes: (a) Third Place in one
study [54]; (b) pocket sustainable settings in four studies [10,12,27,41]; (c) the “Atrium” in two
studies [28,52]; (d) other public semi-outdoor spaces in 13 studies [6-8,29,38-41,46,47,50,55,56].
The public semi-indoor/semi-outdoor (sustainable) space refers to any semi-indoor or
semi-outdoor setting accessible to public users on campus grounds designed to provide a
diverse range of activities and settings for enhancing various social learning activities and
contribute significantly to sustainability.

(4) Public outdoor spaces were discussed in 27.0% of the full-text articles (n = 10)
and described in one main sub-code: outdoor spaces [7,8,12,37,41,42,46,47,50,56]. Public
outdoor settings refer to any outdoor space open to public users on campus grounds and
provide flexible settings for multiple social activities nearby outdoors.

(5) Comprehensive spaces were mentioned in 29.7% of the selected full-text articles (1 = 11),
which refers to multifunctional settings that combine different types of ILSs and activities, such
as libraries, student unions, cafes, corridors, and courtyards, and provide flexible, informal social
learning activities on campus grounds [6-8,13,27-29,35-38,40,41,46,47,50-52,54-56]. Therefore,
the informal learning space typology can be identified based on the user type (individual or
group), user activity (quiet focus study, collaboration, or socialisation), and physical aspect
of the space (space planning and architecture, such as enclosure and opening of space).

4.3. Design Factors of ILS in Academic Education

This section discusses the second theme regarding the design factors of ILS in academic
education. It was synthesised into seven categories and 20 codes. The seven categories were:
(a) personal factor referring to the users’ individual characteristics, which was mentioned
in 18.9% of the selected studies (1 = 7) in two codes: personal preference and demographic
characteristics [6,7,10,27,47,50,55]. The personal factor category was moderately related to
private indoor quiet spaces (one sub-code: home bases), public indoor space (one sub-code:
SLS), and public semi-indoor semi-outdoor space (one sub-code: other public semi-outdoors).
Yet, it was strongly related to semi-private spaces, all codes of semi-public indoor spaces (active
learning spaces and learning commons), outdoor spaces, and comprehensive spaces (Table 1).
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(b) The physical settings category was mentioned in 48.6% of the selected articles
(n = 18) and referred to four aspects (codes), including location and proximity, availabil-
ity, size and enclosure, and connectivity [10-13,26,27,34,35,40-42,47,50,54]. All of the ILS
codes were strongly related to physical settings, including private indoor quiet spaces
(all sub-codes: home bases, creative learning space, and library private room), semi-
private semi-public indoor spaces (all sub-codes: active learning spaces and learning
commons), public indoor spaces (all sub-codes: SLS, the Hub, the Edge, and Zone24),
public semi-indoor/semi-outdoor space (three sub-codes: pocket settings, the Atrium,
and other public semi-outdoors), outdoor spaces, and comprehensive spaces. This result
showed that the physical setting design factor was significantly related to all six types of
ILS in academic education.

(c) Spatial design referred to four codes, including furniture, colour, light and light-
ing, and sound and quietness, which were mentioned in 64.8% of the analysed articles
(n =24) [10-13,26-29,34,35,41,43-45,47-55]. Spatial design criteria strongly predicted all
the categories, codes, and sub-codes of the ILS in academic education. Thus, spatial design
was the most common design criterion related to ILS typology and the most frequent in the
selected articles.

(d) The resources category was mentioned in over half of the selected studies (54.3%,
n = 20) and indicated in two codes: ICT, or Internet technology, and refreshments [6,8,
11,19,28,29,33-36,38,40,42,44,45,48,51,52,54,55]. The resource factor strongly predicted all
sub-codes of private indoor quiet spaces (home bases, creative learning spaces, and library
private rooms), all sub-codes of semi-private semi-public indoor spaces (active learning
spaces and learning commons), all sub-codes of public indoor spaces (SLS, the Hub, the
Edge, and Zone24), outdoor spaces, and comprehensive spaces (Table 1). It was moderately
related to two sub-codes of public semi-indoor/semi-outdoor space (the Atrium and other
public semi-outdoors).

The social aspect category was mentioned in 29.7% of the analysed articles (n =
11) [10,12,27,32,33,35,36,41,49,55]. The social aspect was strongly related to public indoor
spaces (three sub-codes: SLS, the Hub, and the Edge), outdoor spaces, and comprehensive
spaces (Table 1). It was also moderately related to semi-private, semi-public indoor spaces
(one code: learning commons) and public semi-indoor/semi-outdoor spaces (two codes:
pockets and other public semi-outdoors). However, the social aspect criterion did not show
any relationship with the type of private informal learning settings.

(e) The natural environment factor also referred to four codes: temperature, air qual-
ity, softscape, and natural shade, and was mentioned in 21.6% of the selected studies
(n=8)[10,11,27,29,34,37,41,49]. The natural environment factor was moderately associated
with private indoor quiet spaces (one sub-code: creative learning spaces), public indoor
spaces (one sub-code: SLS), and public semi-indoor semi-outdoor spaces (two sub-codes:
pockets and other public semi-outdoors). Three codes of ILS were strongly related to the
natural environment factor, including all sub-codes of semi-private, semi-public indoor
space (active learning space and learning commons), outdoor spaces, and comprehensive
spaces (Table 1).

(f) The perceived environment category was mentioned in only 16.2% of the selected
articles (n = 6) and indicated in three codes: time of use, management and maintenance,
and safety and security [6,11,27,42,44,51]. The perceived environment design criterion was
moderately associated with private indoor quiet spaces (one sub-code: creative learning
spaces), semi-private semi-public indoor spaces (one sub-code: learning commons), public
indoor spaces (two sub-codes: SLS and Zone24), and public semi-indoor/semi-outdoor
spaces (one sub-code: other public semi-outdoors) (Table 1). It was also strongly associated
with outdoor and comprehensive spaces. These results also showed that the five sub-codes
of ISL, including learning commons, SLS, other public semi-outdoors, public outdoor space,
and comprehensive space, were associated with all seven categories of design factors.
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Table 1. Matrix of factors affecting different types of ILS.
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4.4. Positive Outcomes Related to ILS

This section investigates the positive outcomes related to each type of ILS in higher educa-
tion. This theme included five categories and nine codes. The five categories were: (a) learning
efficacy, which was mentioned in 75.6% of the articles (1 = 28) and included three codes: quiet
study, group informal study, and collaboration [7,8,10,12,13,26,27,29,32,33,35-40,42-51,55,56].
Table 2 shows that the learning efficacy outcome was strongly predicted by private indoor
quiet spaces (all sub-codes), semi-private semi-public indoor spaces (all sub-codes), public
indoor spaces (all sub-codes), public semi-indoor/semi-outdoor spaces (three sub-codes:
pocket settings, the Atrium, and other public semi-outdoors), outdoor spaces, and compre-
hensive spaces. Therefore, all six codes of ILS and 14 of their sub-codes (all sub-codes of
ILS except the Third Place) predicted learning efficacy outcomes.

(b) The socialisation category was indicated in two codes, social interaction and
communication, which were mentioned in the majority of the analysed articles (89.1%,
n = 33) [6,7,10-12,19,26-29,33-45,47-56]. All categories of ILS, including six codes and
15 sub-codes, strongly predicted socialisation outcomes (Table 2). Therefore, socialisation
was the most common positive outcome related to different types of ILS in academic
education in the context of architecture and urban planning perspective.

(c) Refreshment and relaxation were found in 24.3% of the analysed articles (n = 9)
and reflected in two codes: eating and drinking and waiting and relaxation [10,27,28,39,
42,48,52,54,55]. The refreshment and relaxation outcomes were moderately predicted by
private indoor quiet spaces (one code: home bases), semi-private semi-public indoor spaces
(one code: learning commons), and public indoor spaces (two codes: SLS and Zone24), and
strongly predicted by public semi-indoor/semi-outdoor spaces (all sub-codes), outdoor
spaces, and comprehensive spaces (Table 2).

(d) Sustainable development outcomes were highlighted in 16.2% of the analysed
articles (n = 6) [10,27,28,32,39,41]. Semi-private semi-public indoor spaces moderately
predicted the sustainable development outcome (one code: learning commons). Yet, public
semi-indoor semi-outdoor spaces (all sub-codes) and outdoor spaces strongly predicted
sustainable development outcomes. The results also showed that all sub-codes of public
semi-indoor or semi-outdoor spaces were associated with sustainable development; thus,
this space could refer to a sustainable social learning space.

(e) Health outcomes referring to mental health, wellbeing, and restoration were men-
tioned in 21.6% of the reviewed articles (n = 8) [10,12,27,29,41,46,53,54]. The health outcome
was strongly related to public semi-indoor/semi-outdoor spaces (three sub-codes: Third
Place, pocket settings, and other public semi-outdoors), outdoor spaces, and comprehensive
spaces. It was also moderately related to public indoor space (one code: SLS) (Table 2).
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Table 2. Matrix of positive outcomes predicted by relevant ILS.
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5. Discussion

Studies conducted on learning spaces across different cities in the world confirmed
the value and critical role of informal learning spaces in enhancing users’ interaction, col-
laboration, development, and overall sustainable campus development [57]. The typology
and classification of learning and learning spaces were indicated in existing evidence.
Coombs et al. [58] might have set the most popular classification for learning settings,
including formal (traditional learning within the formal system), non-formal (organised
educational activity outside the formal system), and informal learning (through experience
and interaction). Furthermore, several existing studies have discussed the classification of
informal learning spaces differently. However, there is a lack of comprehensive evidence
that studies the typology of ILS in sustainable academic education, its design factors, and
the positive benefits based on each type. Therefore, the current study aimed to fill the gap in
the literature by systematically reviewing and analysing 37 indexed peer-reviewed journal
articles to identify the different types of ILS, related design factors, and positive outcomes.
Based on the synthesised and analysed articles, the current study categorised the ILS based
on the spatial enclosure of the space (opening and enclosure), user type (individual or
group), and type of activity in the space (ranging from quiet focus study to active social
learning). Similarly, a case study from Hong Kong, China, by Chin et al. [16] utilised the
spatial enclosure of the space (open or closed) to identify the taxonomy of learning space.
Another study from Asia by Ibrahim et al. [9] also characterised the learning setting based
on users’ size and activities.

The current study revealed two main types of ILS: informal private learning and
informal social learning spaces (ISLS). These two types were represented in six sub-types
of ILS: one informal private learning space and five ISLS. The first type (informal private
learning) represented (a) a private indoor quiet space for individual focus studies, such as
home bases, creative learning spaces, and private library rooms. Then, ISLS was divided
into five sub-types, including (b) semi-private, semi-public indoor spaces designed for small
groups social learning, such as active learning spaces and learning commons; (c) public
indoor spaces, such as social learning space (SLS), the Hub, the Edge, and Zone24 spaces,
which provide multiple settings for group social learning activities on campus grounds;
(d) public semi-indoor/semi-outdoor (sustainable) space, such as the Third Place, pocket
sustainable settings, the Atrium, and other public semi-outdoors designed to provide a
wide range of activities for social learning and sustainable campus; (e) public outdoor
space, which provides flexible settings for multiple social activities nearby outdoors on
campus grounds; (f) comprehensive space, which refers to multifunctional settings that
combine different types of ILSs and activities, such as libraries, student unions, cafes,
corridors, and courtyards, that are designed to enhance flexible, informal social learning
activities on campus grounds. The public semi-indoor/semi-outdoor space is a sustainable
social learning space because all of its subtypes were strongly associated with sustainable
development outcomes. These results contributed to the findings from Southeast Asia by
Ibrahim and Fadzil [12], which confirmed that informal social learning can occur in different
types of informal learning settings on campus grounds. They highlighted that successful
campus planning and design must enhance a variety of students” preferences and activities
by providing different types of formal and informal learning spaces. Similarly, a study
conducted in the Middle East by Peker and Atadv [17] confirmed the critical role of the
nearby informal settings in the students’ sustainable in-formal social learning experience.

The findings of the current SLR also showed that the most common sub-types of
ILS in the 37 journal articles were public semi-indoor/semi-outdoor (sustainable) spaces,
followed by public indoor spaces, semi-private, semi-public indoor spaces, comprehensive
spaces, public outdoor spaces, and private indoor quiet spaces, as shown in Figure 3.
This result confirmed that public semi-outdoor spaces are receiving more attention in the
existing literature than private indoor spaces. Similarly, a study conducted in Europe by
Mertens et al. [21] highlighted the increased preferences of students for informal, nearby
open spaces for their informal social activities as it contributes to campus sustainability.
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The current study then analysed the factors affecting the use of ILS, which revealed
seven main design factors represented in 20 sub-factors. The most reviewed factor was
(a) spatial design, such as furniture, colour, light and lighting, and sound and quietness; fol-
lowed by (b) resources, such as ICT or Internet and refreshments; (c) physical settings, such
as location and proximity, availability of the space, size and enclosure, and connectivity;
(d) social aspect referring to the availability of social interaction and other people; (e) natu-
ral environment, such as temperature, air quality, softscape, and natural shade; (f) personal
factors, such as personal preference and demographic characteristics; (g) perceived en-
vironment, such as time of use, management and maintenance, and safety and security,
as shown in Figure 3. These findings contributed to Ibrahim et al.’s [9] results, which
confirmed that several design factors might affect the use of informal learning settings on
campus grounds, such as spatial elements and users’ activities. However, Ibrahim et al. [9]
only focused on public, fully indoor, and fully outdoor spaces as the main types of ILS.
A plausible explanation for the differences in outcomes regarding the types of ILS could
be related to the context of the study area. There is no doubt that the urban planning and
design of the university campus vary from one region to another; therefore, the types and
nature of learning spaces will differ for each area.

Regarding the design factors related to each ILS, the current study showed that spatial
design was the most frequently associated with all six types of ILS, followed by physical
settings, resource factors, natural environment, perceived environment, social aspect, and
personal factors. Overall, spatial design, physical settings, resources, natural environment,
perceived environment, and personal factors were significantly related to all six types of
the ILS from an academic education perspective. However, the social aspect was only
associated with the five types of ISLS and did not show any association with the type of
private informal learning setting. This result proved that private informal learning settings
do not require any social aspect, as they aim to enhance quiet individual study only [42].
Thus, private informal learning spaces are not considered to be a type of informal social
learning space (ISLS). Most importantly, to provide a variety of sound learning settings
on campus grounds, there is a critical need to understand and identify the key factors
affecting the design and planning of each type of ILS. Therefore, the current study aimed to
enhance the understanding of the critical factors affecting users of different types of ILS on
campus grounds.

In addition to identifying ILS design factors, the current study determined five per-
ceived benefits related to each type of ILS. The most reviewed outcomes were (a) socialisa-
tion, which was referred to as social interaction (physical) and communication (virtual);
followed by (b) learning efficacy, such as quiet study, group informal study, and collabo-
ration; (c) refreshment and relaxation, which included eating and drinking, and waiting
and relaxation; (d) health outcomes (wellbeing); (e) sustainable development, as shown
in Figure 4. These findings contributed to the result reported by Keppell et al. [59], which
confirmed that well-designed learning settings can contribute to enhancing the academic
education community by promoting users’ various benefits and activities. Existing studies
also highlighted the importance of improving the campus master plan to include multiple
learning spaces and settings in order to contribute to campus sustainable development and
users’ quality education and wellbeing [10,12,16,60].



Sustainability 2024, 16, 5623 17 of 32

_LInformal private learning space ‘/ \ __Informal social learning
Found in (n= 8 studies) space (ISLS)
Found in (n= 33 studies)
Include (n= 5 codes):

QSemi-private/puinc

QPrivate indoor quiet space ndoorspace
Fe H = i s
Found in (n= 8 studies) Include odnd i (f 12 st < Public indoor space
Include (n= 2 sub-codes)
(n= 3 sub-codes) 7 Y. Found in (n= 17 studies) Cypubli o
~ v.¥- i Include (n= 4 sub-codes) =Pub_lllc semi-indoor/
4 r space
L -
s g Found in (n= 19 studies) QPuinc outdoor space
Include (n= 4 sub-codes)

XA A Found in (n= 10 studies) <_;Comprehensive space

Found in (n= 11 studies)

< ;Personal factor & o
Found in (n= 7 studies); QPhYSical settings ., %
Include (n= 2 codes) Found in (n= 18 studies); ; S A s e ®
¥~ | Include (n= 4 codes) i N4 P r ) | | < sPerceived
\ < 2Spatial design < zNatural environment environment
Found in (n= 24 studies); — < | |Foundin (n= 8 studies); Found in'(n=6 studies);
Include (n= 4 codes) <\=Social aspect QResources Include (n= 4 codes) _| [Include (n= 3 codes)
Found in (n= 11 studies) Found in (n= 20 studies);
Include (n= 2 codes)
<+— ]LS category
— [LS codes
—> [sincluding
&—> Strong effect
@===== » Moderate effect :

Figure 3. Model of design factors affecting different types of ILS using Atlas.ti.9.
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Regarding the selected 37 studies in the current SLR, the results showed diversity in
the methodology used to test the ILS, such as quantitative survey, observation, experiment,
qualitative interviews, FGS, or mixed methods. The studies were conducted in 14 countries
from five regions, including Europe, Asia, North America, Australia, and Africa. In
terms of previous research trends, the studies between 2007 and 2913 showed a trend
towards designing a single indoor public space used for social learning, such as library
learning commons [11,32-36]. Between 2013 and 2022, the research focused on the design of
multifunctional informal social learning spaces for academic social learning [6-8,12,37-40].
Later, after 2022, a new type of informal social learning space emerged named pockets or
pocket settings, which are semi-outdoor public sustainable spaces for enhancing social
learning [10,27,29,41]. Most reviewed studies provided precise data on internal and external
validity or reliability. However, 10.8% of the reviewed studies did not explicitly approach
internal and external validity or reliability [6,45,48,50]. The limitations of the selected
studies included limitations in the study area, as most of the chosen studies focused on
only one case study that was conducted in one area each study [6,19,26,28,33-35,37-52].
Many studies also had limitations in the variables of the study [7,8,10-12,27,29,32,53,54]
and limitations in sampling size and type [9,20,24,45]. However, the critical limitation of
the reviewed studies is the lack of comprehensive research that addresses the variety of
types of informal learning spaces and their exact design factors.

Overall, ILS has indeed emerged as a crucial space on university campuses alongside
traditional formal learning settings designed to foster collaborative, sustainable social
learning. ILS involves different types of public, private, outdoor, or indoor spaces and
settings affected by various design factors. Therefore, the findings proved the validity
of the theoretical basis highlighted earlier: informal social learning settings and their
design parameters can stimulate personal attitudes towards various informal learning
activities. Well-designed ILS that incorporates appropriate design aspects can indeed be
responsive to the needs of local communities while providing numerous sustainable social
and environmental benefits. Therefore, successful university development must provide a
variety of ILS to promote sustainable social development for students and the campus.

5.1. Limitations and Future Directions

The limitations of this systematic review were as follows: first, the potential confusion
arising from the inconsistency in terminology for informal learning spaces across various re-
search investigations. As there is no terminology to describe the different informal learning
spaces, different studies have different terminology for the same informal learning space.
Second, several reviewed studies did not disclose validity and reliability checks. However,
the current systematic review utilised rigorous methodology by including only quality
studies selected through the Newcastle-Ottawa Scale (NOS) checklist of Wells et al. [30].
Third, all the journal articles included in the current study were written in English and
published within the last 20 years. Therefore, articles written in languages other than
English and published before 2004 were excluded from the investigations. Fourth, there are
also limitations in the methodology of the selected studies, such as the limitation of study
area, sampling, and variables. In line with these limitations, future studies should develop a
comprehensive conceptual framework that addresses the precise terminology and typology
of formal and informal learning spaces from a general perspective. Future research should
also apply a certain level of internal and external validity and reliability to the research
investigation. Furthermore, there is a critical need for further comprehensive research
(quantitative and qualitative) that studies various types of informal learning spaces using a
more comprehensive methodology (mixed methods) and wider sampling.

5.2. Conclusion and Theoretical and Practical Implications

The current systematic review aimed to answer the main research questions: What are
the typologies of informal learning spaces (ILS), and what are their significant design factors
and relevant outcomes in sustainable academic education from architectural and urban
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planning perspectives? Therefore, it has made a notable contribution to the theoretical
model of ILS by identifying six typologies of ILS, including (a) private indoor quiet spaces,
(b) semi-private, semi-public indoor spaces, (c) public indoor spaces, (d) public semi-indoor
semi-outdoor (sustainable) spaces, (e) public outdoor spaces, and (f) comprehensive spaces.
The crucial design factors affecting these ILS include spatial design, followed by resources,
physical settings, social aspects, natural environment, personal factors, and perceived
environment. Overall, different types of ILS can significantly contribute to learning efficacy,
socialisation, refreshment and relaxation, health outcomes (well-being), and sustainable
development. The current review also revealed the design factors and relevant outcomes
related to each type of ILS. All six types of ILS showed a strong or moderate relationship to
the seven categories of design factors mentioned, as shown in Figure 3. Furthermore, all
six types of ILS predicted learning efficacy, socialisation, and refreshment and relaxation
outcomes. Four types of ILS, including public indoor space, public semi-indoor semi-
outdoor spaces, outdoor spaces, and comprehensive spaced predicted health outcomes.
Meanwhile, semi-private semi-public indoor spaces, public semi-indoor, semi-outdoor
(sustainable) spaces, and outdoor spaces strongly predicted sustainable development
outcomes, as shown in Figure 4.

Therefore, the current systematic review contributed to filling the gap in the existing lit-
erature by providing an accurate and comprehensive typology of informal learning spaces
in the context of sustainable academic education. It contributed inclusive information on
personal, spatial, social, and environmental factors and related learning, social, health, and
sustainable benefits related to the different types of informal learning spaces. Therefore, it
significantly contributed to the existing literature by enhancing the comprehensive under-
standing of the concept of informal social learning and its various settings. It expanded the
knowledge of informal social learning theory and concepts. More specifically, it sets a clear
definition for the ILS from a multidimensional perspective. The current study discloses
that the ILS appears on the university campus as a critical sustainable space for learning,
no less important than traditional formal spaces, as it offers diverse settings with multiple
functions and diverse spatial designs and characteristics. All of which contribute to the
perceived benefits for the learner and to the campus’s sustainable development in general.

The results revealed that different types of ILS that are designed with consideration
of personal, spatial, social, and environmental factors contribute to users’ social learn-
ing quality. These ILS can also significantly contribute to learning efficacy, socialisation,
refreshment and relaxation, health outcomes (wellbeing), and sustainable development.
Therefore, the current review also contributes directly to sustainability by implementing
the identified typologies of ILS and their design aspects to the current and future campus
developments, especially of nearby sustainable spaces, which are critically important in
sustainable development and its goals by providing social green nearby public settings
for academic education. Furthermore, the current study identified the informal social
learning settings for enhancing social learning quality that contributes to sustainability by
facilitating resilient, inclusive quality education and learners’ social interaction. In addition,
implementing the different well-designed typologies of learning spaces will contribute to
the operation of the sustainable campus master plan. This, in turn, has practical implica-
tions for urban campuses and their ILS settings, thus contributing directly to the SGD4
inclusive quality education.

Characterisation of ILS and identifying relevant design aspects will also enhance the
architectural design and the urban planning of the campus spaces and buildings. Therefore,
the authorities responsible for universities need to consider the aforementioned aspects of
ILS to improve the informal social learning experience for sustainable academic education.
The findings of the current review serve as a conceptual framework for the responsible
authorities to understand the different types of ILS and their design principles, as shown in
Figure 3. The findings of the study also aid university academicians in applying resilient,
sustainable social learning approaches to teaching by implementing the mentioned ILS. The
reviewed studies also showed that different users of university campuses usually showed a
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positive attitude towards ILS, especially the informal social learning spaces, as these spaces
contributed to sustainable social learning.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/su16135623/s1, Supplementary Information S1: Search strategy;
Supplementary Information S2: Area of the selected studies; Supplementary Documents S3: The
PRISMA Checklist.
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Table Al. Summary of the selected studies.

Methodology Results
No. Reference Year Country Theme (%) Objective of the Study . Trends & Limitations
P Variables/ " .
Methods and Validation Themes Space Typology Definition Conclusion
“Common spaces” are Trends: learning commons
. . . . . U . informal social learning “Common spaces” are informal as sustamable.
To examine the potential of ~ Method: Quali: focus group discussions (FGDs) Exposure: Formal and . 1 : . b ) development in
P 1 inf 1 s le: N = 13 student: inf 11 PN Informal social settings for informal settings designed with proper highe: .
Learning space lormé and énhormah Camp :1' d U Z :‘ Lfan b G informalearning space learning space learning, interaction, and settings and social dimensions for igher education.
1 Barth et al. [32] 2007 Germany (formal 50%; carning and how they asestudy:  niversity of Luneburg, Germany ) (ISLS): common discussions with fellow informal learning, interaction, R
inf 1 (ISLS) 50%) contribute to competence Year: 2007 Outcome: Academic 2 . tudent: rolunteering i developi ducational Limitation: limitation in
nforma ° development in sustainable Sampling:  Purposive sample education competence spaces OI_,, earning s‘tu dents orvo -unhe ering in eve "f‘“s e- ucillol)? al the variable of the study:
academic education. Validation: ~ Sample selection for external validity development commons stucent groups where competencies, and & lowing limited interdependence
students learn outside the interdisciplinary collaboration. between formal and
organised learning. . R
informal settings.
To offer practical insights Method: Mixed methods: Quanti: observation, “Third place” is a public The third place is usually located
and perspectives on the questionnaire; Quali: case study IV: Type of the semi-indoor space, a outside traditional formal learning Trends: third place as
requirements of college Sample: Quanti: N = 44; Quali: N =1 case study third place setting beyond home and settings, such as coffee shops and social learning space.
- . o students concerning Casestudy: Third place in Colorado State . work to bring a community restaurants, designed to enhance
2 Waxman etal. [54] 2007 United States ISLS 100% gathering spaces, University, the US DV: Preferred activity: Third place together, to find people socialisation, relaxation, enjoying Limitation: limitation in the
community development, Year: 2006 socialisation, relaxation, similar to oneself, for food and drink, getting away from variable of the study: limited
and restoration Sampling:  Purposive sample and restoration community diversity and formal learning, and health to “Third place” benefits.
opportunities on campus. Validation: ~ Multiple sources of evidence intellectual discussions. and restoration.
Learning commons must be Trends: library learning
Method: Quanti: questionnaire survey “Learning commons” are desi neg according to the commons as social
Sample:  Ages: +19 years old ) semi-private/public indoor gned according to th learning space.
S IV: Architecture and . X . following criteria: chatting space,
To assess the current Casestudy: 755 university libraries in Japan . social learning spaces that N
inf 11 PSR Year: 2010 urban design of rovide various kinds of student-centred services, group Limitation: limitation of
3 Donkai et al. [33] 2011 Japan ISLS 100% informaticarning spaces ear: learning commons Learning Commons ~ Provide various kinds o learning room with Wi-Fi access, imitation: fimitation o
T within university libraries Sampling:  Purposive sampling services, facilities, and llaborati Jith ICT " study area: focused only on
in Japan. Validation: ~ Sample selection for external validity . materials in one location to coflaborative space With 1 one case study (library
DV: Learning support P equipment, and collaborative N .
support students” informal o R . space), other social learning
N . social learning space with desk
and social learning. and chair. spaces on campuses were
. not discussed.
Trends: design of learning
SLSi blic ind SLS must be designed with commons centre as social
Method:  Mixed methods: Quanti: observations; Is a public indoor roper spatial design and learning space.
Exposure: Informal space and a ‘laid-back, proper sp en 5 Sp
To expand the student Quali: semi-structured interviews I posure: pa I envi Hh/ " planning, such as comfortable
opinion and examine the Sample: N =103 students earning spaces Social I . socla tem 1r?nmen d a furniture, large tables, controlled Limitation: limitation of
4 Matthews et al. [34] 2011 Australia ISLS 100% impact of social learnin, Casestudy: SLS in a research university in Australia Ocallearning space promotes active an temperature, open space, eatin; study area: focused only on
P g Outcome: Student (SLS) collaborative learning. It P + open space, g Y Y
space (SLS) on their Year: 2008 il 1 . b i-publi i facilities, and adequate location. one case study from
academic experience. ampling: urposive sample X ‘ri n 5 if it was quieter with is critical for socialisation, ustralia, other social
demi . Sampl P 1 social learning ecame a semi-public SIS 1 I A lia, oth 1
Validation: ~ Multiple sources of evidence experience :pif\(:n rx:vas gfu e:rw interaction, and engagement by learning spaces on
as group of users. fostering active learning. campuses were
not discussed.
The “Hub” must be designed
E . The “Hub” with L spatial def“gt“]’j“d‘ Trends: library learning
Method: Mixed methods: Quanti: fieldwork ‘xpos-ure.Th ¢ d \.u ?5 worksur a”ce;, comiortable commons as social
observation; Quali: FGD hpace.t (af)ﬂ \e‘ esl\gn The social learning space tur}r‘ntulre, .C“ 2 ltq)rauye the se learning space.
To identify the usage of Sample:  Quanti: N = All students; Quali: N = 6 aspect of the space. “Hub” is a public indoor echino ogies, enhancing the sense
. ! P (b) The resources of X 3 of the ‘social’ through appropriate PP,
5 Crook and Mitchell [35] 2012 United Kinedom ISLS 100¢ open social learning space groups of 4-6 students + 5 individual the space ISLS: the Hub social learning space that desion. and enhancing learnin; Limitation: limitation of
- 3 ¢ and its role in enhancing a students. pace. } provides a valuable social withgn én and paper 0% PC 3 study area: focused only on
variety of study preferences.  Casestudy: Arts and Social Sciences Library in ) quality by enhancing a P paper or *. one case study (library
he UK Outcome: Experience o, Therefore, the “Hub” is an N L
the U of students in the social sense of the ‘social'. important social learning space space), other social learning
Validation: ~ Multiple sources of evidence P 8 SP:

learning the “Hub” space

for social qualities, conversational
activity, group study, engagement,
and active learning.

spaces on campuses were
not discussed.
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Methodology Results
No. Reference Year Country Theme (%) Objective of the Study . Trends & Limitations
P Variables/ L .
Methods and Validation Themes Space Typology Definition Conclusion
Trends: library co-working
To study the design Method: Quali: ethnographic case study VLS, (the B Thde Ec]ljg_e_ 151 acp\l,lbhc User‘s‘use the ISFS hth? Edge” to lspace_ as s:oaa]
strategies for smart space Sample: interview: N = 14 participants; Informal 1 : (the Edge) indoor Digital Cu tur.e access computers, the Internet, learning space.
. N = L design Centre by the State Library and ICT equipment to use the
technology to promote interview: N = 100 participants 0 land (SLQ) f ki d Limitation: limitati £
6 Bilandzic and Foth [36] 2013 Australia ISLS 100% academic informal spaces ~ Casestudy: ~Edge Library space in Queensland, - ISLS: the Edge of \ucensiand (5 space for co-working an imitation: Amitation 0
a4 N trali DV: Users’ attitudes designed to provide a informal social activities and study area: focused only
(libraries) as environments Australia . N .
. - oo and behavioural co-working space where events (such as workshops, on one case study (library
for informal Sampling:  Purposive sample . . . ) . 2 .
social learning,. Validation: ~ Sample selection for external validity patterns soc.la.l !earm.ng and creative presentations, exhibitions, and space), other social learning
activities emerge. similar events). spaces on campuses were
not discussed.
Informal learning spaces called
learning centres are usually
affected by several design factors, Trends: learning commons
. including proximity, identity (multiple identities
Method: Mixed methods: Quanti: observational Informal learning spaces (multiple identities), informal learning space)
To understand students’ sweeps; Quali: coordinate and called creative learning conversations, Gharcld settings, for collaboration a;\d social
behax'iO\;rs, a[f{(udes, z;nd photographic mapping IV: ILS: Preferred types .Ccelmr?s. providde r.nyultiple ﬂexiblé open;;g hours; quick‘ ’ learning.
- H d Turpin [11] 2013 United Kingd 1LS 100% preferences toward Sample: N =240 interviews (two phases) and design ILS: Learning B ent\?lfes aln pmfnte access to IT, proper spatial
arrop and furpin nited Ringdom ° informal social learning Casestudy: Sheffield Hallam University in the UK Centres spaces for fearners attributes (furniture, lighting, Limitation: limitation of
spaces in academic Year: Phase I: 2008-2009; Phase Ii: 2010 DV: Informal stud informal learning, sound levels, tables), access to variables of the study: not
egucation Sampling:  Stratified random sampling ’ v collaborative activity, outdoor spac’es wea’lher revealing factors affeyc.lin
. P S —— . private study, or 24 h . o1 7 8
Validation: ~ Pilot test and Inter-observer reliability student activities (temperature), and availability of students’ preferences based
o food and drink. These spaces are on different types of
important ILS for quiet study, learning space.
group study, and access to IT
and ICT.
ISLS must be provided as Trends: inf 1 social
IV: ILS: (a) Setti clusters that offer a diverse The successful design attributes h rends: In ormEﬁ sgfla
. . - Lo i Lo: (@) seting range of activities and of ISLS contribute to providing carning space (pubiic or
Method: Quanti: questionnaire survey preference and usage. > ) ; ) H semi-public spaces) for
. o . _ . . o environments (public or various benefits to the academic L -
To explore students’ Sample: N =225 students (b) Physical conditions. . " . n activities outside
B PR ) . . - semi-public), e.g., breakout community and are designed
learning activities and Case study: a public university in ISLS: SLS; pocket tdoor 1 . ith tivit iabilit classroom hours.
8 Ibrahim and Fadzil [12] 2013 Malaysia ISLS 100% preferred spaces on Malaysia DV: Students >7 907 POcKe spaces, outdoor learning with connectivity, Sociability,

. . settings; outdoors spaces, group learning elements, and design S Lo
campus outside Year: 2012 preference for o and individual haracteristics. ISLS itical Limitation: limitation of
classroom hours. Sampling:  Judgmental sample on-campus activity spzlc‘es_i_;“ "}l “1'1 ua ? a\jac.exl'l.s 165 55 are critica d variables of the study:

Validation: ~ Sample selection for external validity pods. This will elicit or social interaction, sitting an limited to the physical
PV: General profile greater engagement and rest, informal learning activities, aspects of social
) P improve the learning and well-being. pec
process. learning spaces.
Method: Mixed methods: Quanti: questionnaires, 1V: ILS: preferred IS}“S on camPu; grounds The background atmosphere, Trends: ;i.brary ‘
To explore the usage of observations; Quali: interviews el tecll's to an)t/,ll_n loor or‘ stimuli, and spatial design greatly surmluln ‘"5 area as a
informal learning spaces Sample: Quanti: 174; Quali: N = 3 DV1: Student study SLS and :’“ ia(l)(l)eraiﬁinlcfp:cc'( ;ES) influenced the choice of study social learning space.
9 Hunter and Cox [13] 2014 United Kingdom ISLS 100% for students’ studies at the ~ Casestudy: University of Sheffield in the UK and activity comprehensive soci g space d location in the nearby informal T,
University of Sheffield in Year: 2013 space coffee revolution, gallery, space. However, technological Limitation: limitations of
. o . and social learning cafe, - 4 N the sample size, a limited
the UK. Sampling:  Random from the case study DV2: Students that contributes to students’ devices were only used sparingly number of respondents
Validation: ~ Multipl s of evide e in the
alidation: ultiple sources of evidence demography activities and study. in the ISLS. (sample size).
o, . ” Factors affecting students’ use of Trends: library learning
1V: Learning § ee.ufm.ng lco/mn;:iys. ?;e the learning commons are commons as social
To understand usage and Method: Quanti: observation, taking notes, Commons (space) semi-private/public Indoor location, proximity to the space, learning space.
non-usage patterns of survey social learning spaces that and availability of enough
learning commons and Sample: N = 2068 student DV1: Students level of provide i k“‘d; of furniture (spatial design). Usually,  Limitation: limitation of
10 Thomas et al. [48] 2015 United States 1SLS 100% reasons for not using the Casestudy: Learning Commons, University of fowa  satisfaction Learning Commons S0 eSO onto Students use the space touse the  study area: focused only
Lea:rn‘;?ng Ctoxvtr‘;)n:t y ear: ‘zr(1)1[4f2[-0]155 DV Students support students’ informal cc?x‘:}p;ter‘, IrCT, arl\d :l;e “mternet, c‘m:)n)e ce:;e :iud‘}' ](llbrary
according to students’ T : Students and social learning and as well as group learning, space), other socia
demographics. Validation: N.A. demographic co-working, sleep, eating, using learning spaces on

characteristics

increase student success
and retention.

the service desk, and waiting
between classes.

campuses were not
discussed.
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No. Reference Year Country Theme (%) Objective of the Study N Trends & Limitations
P Variables/ " .
Methods and Validation Themes Space Typology Definition Conclusion
ILS contribute to the outcome of ?:::.‘?:gl?pﬁ;:‘?;jgﬁfi)r
Method: Quanti: questionnaires survey DV: Learning Space ILS is any private, the study activities and . semi-public spaces) for
Sample: N =697 respondents preferences. (a) Social semi-private, public (indoor, collaboration. Different design, activities outside
To understand students’ Case study: HAN University of Applied Sciences in dimension of the Home base; learning semi-indoor, ,outdoor) N ac‘l behavioural, and social factors classroo;*n hours
ILS (private) 16.7%; references for ‘leamin‘ v the Netherlar;dsy i ) learning environment. commons; SLS; other ;hat mvi:ie’s aﬁracﬁv;p ¢ affect students’ learning space - -
1 Beckers et al. [7] 2016 Netherlands P o - P s N g (b) Physical dimension public semi-outdoors; that p - preferences, such as demographic S PSR
ISLS 83.3% space in academic March 2015 of the environment tdoors: informal learning spaces haracteristics, t fs nd Limitation: limitation in
education. npling: Réndom from the case study Ot the environme :(:Jm;roel:énsive space with high-quality designs Ey;eagfixc:iv(ij;/ %‘l}:zrz f&iai&;;aace the relationship between
Validation:  pilot test; Cronbach’s Alpha; . similar to grand cafes, g ’ the variables: the study
: IV: Students learning preferences are more related to
factor analysis L restaurants, and coffee bars. . N does not address the
activity perceived effectiveness than
. cause-and-effect
experience value. N .
relationships.
IV: Learning s Yarious informal learing $paces  qyends: informal social
Method:  Mixed methods: Quanti: questionnaire doui earning space ILSis any private, rep afet adi mnat N a:?room Jearning space (public or
survey; Quali: interviews lesign . . semi-private, public spaces to :,u.p].:(_)r‘con emporary semi-public spaces) for
Sample:  Quanti: N = 52 student; Quali: N = 8 Home base; learning 41 4,0 cemi-indoor, learning activities. The key activities outside
To understand the students” Students DV1: Students” commons; SLS; td ’) that ’ factors affecting the usage of ILS 1 h
. o learning space choices in . P . . oi learning activity other public outdoor) space ta and ISLS are noise level, classroom hours.
, ILS (private) 16.7%; . s N Casestudy: Dutch University of Applied Sciences in . provides attractive AT P
12 Beckers et al. [8] 2016 Netherlands o relation to their learning semi-outdoors; : 3 socialisation, availability of food e PR
1SLS 83.3% RS the Netherlands . informal learning spaces R . Limitation: limitation in
activities in higher . - ) . DV2: Students' outdoors; . ) N L and drink, location of the space, . .
¢ Year: Quanti: May 2014; Quali: o . with high-quality designs ) . the relationship between
education. D b motivation comprehensive L and physical and social . N
ecember 2014 similar to grand cafes, h t/ isti £1 N the variables: the study
Sampling:  Purposive sample DV3: Students’ space restaurants, and ;Lgrac deilssLlScslo- Carning spaces. does not address the
Validation: ~Sample selection for external validity : Students coffee bars. and IoLs 380 encourage cause-and-effect
demographic working individually, in small N .
N relationships.
groups, or in larger groups.
ISLS is a public and location of the s ;ce learning space (public or
Method: Quali: case study using semi-structured o152 P! . ) pace, semi-public spaces) for
interviews Exposure: ISLS design semi-indoor, semi-outdoor students’ demography, providing activities outside
_ . " SLS; public or outdoor space that uiet study space, providing N
. , Sample: N = 265 students aspects ' P! N pace quie H classroom hours.
13 (Cunningham and 2016 United Kingdom ISLS 100% To explore the students’ P Case study: ISLS of Loughborough P seml—outdo({rs; Provldes attractive equipment, techfwf)logy/ and toc?ls/
Walton) [6] usage of ISLS on campus. IS comprehensive informal learning activities a variety of facilities, and security S ST
University in the UK Output: Students ith desion t d administration. Th ferred Limitation: limitation of
Year: January and February 2015 Preferences and study spaces WIth proper design to anc aqminisration. The preterre study area: focused only
Validation: N.A. promote students’ informal activities in ISLS are informal on one case study (ISLS)
PN learning and socialisation. learning activities, socialisation, Y
P FROM Loughborough
and meetings with R
o University in the UK.
colleagues/ friends.
Active learning space The key factors affecting the use Trends: lib 1 .
Method:  Quanti: Observation survey (ALS) is a public or of ALS are spatial design, such as o e
To assess the impact of this Sample: N=138 IV: Active learning semi-public indoor space furniture (standing desk fon;rri\:ns‘ a5 socia
informal social learning Casestudy: ILS (ALS), University of Tennessee space and its equipment Active learnin that provides high access workstations and accompanying learning space.

14 Clement et al. [53] 2018 United States ILS (private) 100% space on library users’ Knoxville, the US space (ALS) & and visibility to the tall chairs), stationary bike Limitation: limitation in
trends and user Year: April and September 2017 DV: User perceptions: space outdoors (enclosed by workstations, treadmill desks and the vaariaoblé “) ¢ t]he ‘::Ll dy:
perceptions. Sampling:  Random from the case study studying and health glass windows) and balance-ball chairs. The proper L ' the study:

Validation: . 3 . . . . . . limited to Active learning
alidation: ~ Multiple sources of evidence contributes to social active ALS can contribute to mental and space (ALS) design
learning. physical health and social values. P L
Method: Mixed methods: Quanti: Online survey; ISLSisa co—wo‘rking space that .
Quali: Interviews and FGDs refers to a multipurpose academic
Sample: Survey: N = 124 space with attractive and high Trends: informal social
To determine the need for Interview: N =15 ISLS is any indoor, ajccesz‘:;y:ty;}frff:z?:;;em - Le\ar;?j:gt;iics ip:?cl-: R
co-working space as a FGDs: N =5 IV: ISLS: Coworking SLS; public semi-indoor, or outdoor ;upprovi dﬁ\ i;c;l T ‘ervic: Y A‘;cial c‘:)-workirF‘ s a:c
R 3 X o setting for learning Casestudy: Aalto University School of Electrical semi-outdoors; public space that provides by pro 8 s s, S g space.
15 Sankari et al. [38] 2018 Finland ISLS 100% P : y . N . AL . inspiring and participatory
activities from the Engineering, Espoo, Finland DV: Students comprehensive attractive informal social N e o
N A . . ) N lobbies and hallways, Limitation: limitation of
viewpoint of academic Year: Survey: 2012 preferences and study spaces learning spaces for . X
space users. Interview: 2013 students to be together multipurpose spaces for ad hoc study area: focused only
P R FGD: 2016 . collaboration, and easy on one case study in Aalto
Sampling:  Pur, p}v sive sample accessibility to support, University, Finland.
Validation: ~ Sample selection for external validity participation, and community

creation.
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No. Reference Year Country Theme (%) Objective of the Study Variables/ Trends & Limitations
Methods and Validation ariabres Space Typology Definition Conclusion
Themes
There are different benefits of
Creative learning space can different types of creative Trends: learning space for
. tmolory of Method:  Quali: Cultural probes interview Exposure: Creative include various settings, learning spaces, including o 8 b
o P;OPose atypo ?igty o Sample: N =9 participants learning space, design e.g., a personal, private learning, collaboration and creative social learning.
. . N creative spaces used to Casestudy: Hasso Plattner Institute School of and urban factors Creative place for working or co-working, social activity, PSSP
16 Thoring et al. [43] 2018 Germany ILS (private) 100% facilitate creative working Design Thinking in Potsdam, Germany learning space learning alone or an indoor interaction, and presentation. Key Limitation: limitation of
and learning processes for . : . . 4 - . study area: focused only
desi . Sampling:  Purposive sample Outcome: Creative collaboration space for factors of these spaces are se study in Hass
esIgners. Validation: ~ Sample selection for external validity learning and designers working or learning with appropriate infrastructure and On one case study I asso
N, N N . Plattner Institute School.
coworkers and classmates. facilities, spatial quality, social
dimension, and stimulation.
" . " The key factors affecting the use
Learning commons” are of learning commons are spatial
Method: Quali: walking interview method 1V: Preferred serrrl-prlvalé/pubhc indoor design (such as hard elements Trends: learnm.g commons
. _ space/place of ISLS social learning spaces that N for sensory social learning
T 1 tudents’ Sample: N=9 id N kinds of and visual elements), space N
Learning space I 0 explore students h Casestudy: Information Commons building (IC), DVI: S Information provide vfarl‘clJ.u‘s in ;0 planning (enclosure or openness), experience.
17 Cox [49] 2019 United Kingdom (formal 50%; learning experience at the University of Sheffield, the UK l'. ensory commons or services, facilities, and natural environment (smell, I AT
. o, information commons experience . materials in one location to . N Limitation: limitation of
informal (ISLS) 50%) R 2019 learning commons e temperature, and air quality), and . R
building. : Purposive sample . . support student.s informal sense of interaction with ofhers. study area: focused only
Validation: ~Sample selection for external validity bvz: .Effecnve learning .and social learning and Thus, learning commons are on one case study at the
experiences increase student success itical f al i L d University of Sheffield, UK.
and retention, critical for social interaction ant
: informal learning.
Active learning space . e .
Method: Quanti: questionnaire survey; ) ) (ALS) is a public or O\{erall, students have a positive Trends: library l.earnmg
N P IV: Active learning . A attitude toward ISLS, such as ALS. commons as social
experimental learning sessions ALS semi-public indoor space The ALS is desiened f learni
To determine the effi Sample: Survey: N = 100 students; Experiment: space (ALS) that maximises active, ﬁ b ;S ES‘gf‘el or earning space.
- . 0 de er.mme e e 1c§cy N =12 article per session . Active learning social, and collaborative cola 'ora ve soga group P P
18 Jarocki [45] 2019 United States ISLS 100% of redesigned academic . p . 1V2: Traditional A N learning; thus, it is preferred for Limitation: limitation of
Casestudy: ALS, Library at San Diego State space (ALS) learning. It improves
spaces instructional spaces. University in the US computer lab (CL) students’ formal education, group social learning act.ivities, Tt study area: focused only
. L also produces more quality on one case study of San
Year: 2018 DV: Student pref participation and learning outcomes th I Diego State University i
Validation: N.A. : Student preference development, and informal earning outcomes than computer iego State University in
. N labs and traditional classrooms. the US.
social learning.
The key factor that affects . .
Zone24 is a public indoor students’ use of Zone24 are Z;:ealc‘: ?01('i ;zlagdz;flf bl
) . . Method: Quali: interviews (semi-structured) Exposure: IS_LS: the informal social learning opening hour§ (24-}\) ,ICT al?d. T social learning.
To investigate students’ . _ Zone24, design and 5 facilities, spatial design (sufficient
informal and social Sample: IV =10 students planning commons for students lighting and colour), location
R Casestudy: Zone24 at Design Institute Learni i ,
19 Yip etal. [51] 2019 Hong Kong ISLS 100% evening activities at the asestudy R:;‘:urc:s Cz:\lt&:e‘ I[-\Ii); uéoneargLniia Zone24 Zf;?’m:;:iﬁ:ccl:ﬁ;;i:atﬁgy (proximate and easily accessible), l‘;‘ﬁua:g:' fléxézgo;‘ff
Hong Kong Design P . r ong & Outcome: Students : - L and refreshments (eating and 4 i 4
X X Sampling:  Convenience sampling N .. . informal learning activities - on one case study (Zone24)
Institute in Zone24. Validation: N . L learning activity; their K drinking). Zone24 enhances . . .
alidation: ~ Sample selection for external validity N N and better learning ) N . in Design Institute
special needs at night N students’ collaboration, social . y .
outcomes. X N N Learning Resources Centre,
interaction, and informal .
N P Hong Kong, China.
learning activities.
ISLS are important for social
Method: Quali: in-depth interviews . ISLS isa n.wultifunct'%onal activ. y, informal leamiyg, union Trent.ls: informal soc.ial
To explore the effect of Sample: N = 18 participants (6 in-depth Exposure: ISLS, design semi-public or public of meetings, or breaks during formal learning space (public or
social interaction on the L A univefsity) and urban planning different informal settings ~ education. ISLS affect students’ semi-public spaces) for
United Kingdom, Learning space integration and C . o : factors . that enhance various competence and critical thinking. creative social learning.
tudy: 3 universit; Spain, Sweden, and A . . : .
20 Middleton et al. [39] 2020 Spain, & (formal 50%; composition of learning asestudy th‘;[ET\Ke Teifies in Spain, Sweder, an Sl“[i;gitszzl: activities, e.g., instruction, The main settings of ISLS are
Sweden informal (ISLS) 50%) and entrepreneurial Year: 2020 Outcome: collaborative or solo content-centric structures and Limitation: limitation of
competence in a university T § Entrepreneurial activity, productive goals, access to resources. Therefore, methodology (sample type)
ducati Sampling:  Judgmental sample d N ith the Il-designed inf 1 in the investigation of
education. Validation: ~Sample selection for external validity competence and connections with the any well-designed informal space in the investigation of

community.

at the university can contribute
to ISLS.

cross-cultural analysis.
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Methodology Results
No. Reference Year Country Theme (%) Objective of the Study Variables/ Trends & Limitations
Methods and Validation Themes Space Typology Definition Conclusion
Trends: informal social
To examine how campus Method: Mixed methods: Quanti: observation: ISLS is a multifunctional ISLS, such as public learning space
spaces at a UK umvef;“ mapping and drawing spaces; Quali: Exposure: ISLS design public semi-indoor or semi-indoor /outdoor spaces, are (semi-indoor/outdoor) for
afe utilised for peer Y interview P : & ISLS: Public semi-outdoor space designed with aspects of creative social learning.

21 Winks et al. [40] 2020 United Kingdom 1SLS 100% learning and tol:,l nderstand Sample: Quali: N =12 Outcome: innovation semi-outdoor designed with various technology, resources, and
1ff0rdagnces for innovation Casestudy: Public spaces in a UK university and creativit A interaction design aspects to enhance availability that are important for Limitation: limitation of
;n d creativity in e duc;tion Sampling:  Purposive sampling Y interaction, collaboration, interaction, collaboration, study area: focused only

Y : Validation: ~ Multiple sources of evidence innovation, and creativity. innovation, and creativity. on one case study from one
university in the UK.
The atrium is a public The Atria space provides high
To compare the spatial Method: Mixed methods: Quanti: observation semi-outdoor social space lexl"e Is O.f see—al:ld—be,en aqllvmes, Tren.ds: C};Slgn of pul;hc
openness of different QGIS; Quali: interview E : Spatial that provides ennancing stuoer}:ts /s\oc?a s-en_u-lolut 00T spaces for
spaces within anatriumin ~ Sample:  Quali: N = 15 students d:‘i;“:ﬁthsit‘? . environmental benefits, E::.“.“:?jt.‘::l' d‘ ;}" m‘.’r‘fg social learning.
. . Case study:  Atrium, University of Nottingham i sign o atriu . N ivities include phoning,

22 Wueetal. [28] 2020 United Kingdom ISLS 100% an aF“‘k"“‘ education asestudy: T, niversity of Noftingham in The Atria vlsugl perception, and looking around, waiting, Limitation: limitation of
institution. To understand the UK Outcome: Social vertical movement athering, group stud the study area: focused
the students’ activities Year: February 2018 N : Soct between floors, enhancing gataering, group stucy, ¢ study area: focuse

s P o informal learning N - . individual study, and eating. only on one case study
within the spaces of Sampling:  Random from the case study physical activity, social Theref ial h £ he University of
the atrium. Validation: ~ Pilot study interactions, and erefore, spatial openness (suc rom the University o

artici 1t'i01:1 as Atria) is an essential Nottingham in the UK.
P P2 | learning-built environment.
Trends: design learning
IV: Common space “Learning commons” are . . commons
P & The architecture design and urban
context design semi-private/public indoor lanning context of common (semi-private/public
To test the relationships N ‘ social learning spaces that P & context o indoor spaces) for social
" Method: Quanti: experimental survey L . . . . areas are critically important to .
between collaborative N _ DV1: Social interaction provide various kinds of N N learning.
design outcomes and social Sample: N=16 dynamics services, facilities, and perceptions of collaboration,

23 Zhou et al. [19] 2020 United States ISLS 100% design 0 N Case academic institute, the United States Y N Learning commons N o O creativity, and participation. The P I
interaction among students Sampling:  Purposive sample materials in one location to factors affecting the common Limitation: limitation of
in different spatial and ,P N g‘. P 5 np L DV2: Collaboration support students’ informal 8 the N the study area: focused

N Validation: ~ Sample selection for external validity N y . areas are collaborative design,
material contexts. quality and social learning and - - only on 16 respondents
increase student success computerTsupported.deslgn, and from one case study from
DV3: Creative fluency and retention. conversation dynamics. academic institutes in the
Us.
ISLS is a public indoor ISLS highly enhances learning
Method: Mixed methods: questionnaire survey 1V: Learning space semi-indoor, semi-outdoor, 212 i;zf)l:}:;::lttf;:uzi?\'e Trends: design of informal
To identify the preferred (online); Quali: FGDs design and planning or outdoor multifunctional tmosphere, promoti pn £ free social learning space for
Learnin soace e e ot Sample:  Quanti: N = 178; Quali: N = 5 students Public indoor space;  space (such as SLS, social D o o creative social learning.
_ ) carning space earning spaces by students  cagestudy: 6 universities in China DV: Preferred learning public hubs, internal student , sociaisation, and foo
24 Wang and Han [55] 2021 China (formal 50%; on campuses and to . N . support; this also depends on PR PP
) o B . . Year: 2020 patterns semi-outdoors; com- streets, atrium spaces, or . L Limitation: limitation
informal (ISLS) 50%) determine their spatial . N o N users’ characteristics and X
. Sampling:  Snowball rehensive space reimaging corridors) . R sample size: focused onl:
characteristics. - 9 . - P P sing preferences, spatial design, P 4
. Validation:  validity: pilot test; reliability: CV: Students’ characterised by social ilable £ g it ioe 1 . 1 on a small sample of 178
Cronbach’s alphas demographic support and informal avariabe facilities, noise Jevel, respondents.
learning activity atmosphere, social aspect, and
7 accessibility.
The Atria space is affected by
To compare the spatial Method: Mixed methods: Quanti: observation The atrium is a p\:\b]!c severa} design anfi urba_n Trends: design of public
openness of different QGIS; Quali: interview semi-outdoor social space planning factors, including semi-outdoor spaces for
P 1 S . SN Exposure: Spatial that provides comfort, flexibility, functionality, social learning.
spaces within an atrium in Sample: Quali: N = 15 students A 5 s y e
an academic education Case study: Atrium, University of design of the atrium environmental benefits, spatial hierarchy, openness, and

25 Wu et al. [52] 2021 United Kingdom ISLS 100% : titution. T derstand Nottingham in the I'JK The Atria visual perception, and other support facilities. The Atria Limitation: limitation of
Institution. ,0 understan . 8 Outcome: Social vertical movement between is important for promoting the study area: focused
the students” activities Year: February 2018 h . N . P
within the spaces of the Sampling:  Random from the case study informal learning ﬂo(}r; enha.nc]..ng phy§1cal sevgra} activities, s.uch as only on one case {study
atrium Validation:  Pilot study activity, social interactions, socialisation, phoning, looking from the University of

and participation.

around, waiting, gathering, group
study, and eating.

Nottingham in the UK.
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Methodology Results
No. Reference Year Country Theme (%) Objective of the Study Variables/ Trends & Limitations
Methods and Validation ariabres Space Typolo Definition Conclusion
Themes P ypology
The key factors affecting the use Trends: desien of informal
To explore practical Method: Quali: Case study using Visual ILS is a multi-identity of ILS and ISLS spaces are learning s afes for creative
op ol deggn approaches observation IV: Classification Library private multifunctional private or physical space (such as size, . lfarﬂmg
S le: 11 case stud; spa ; ici i-i el i S J g
~ ) ILS (private) 25%; for informal learning ample: ) case stus y . . . . of space rooms; ALS; pub].lc indoor, semi-indoor, enclosure, richness, tran:,pa.rcncy,
26 Chen et al. [37] 2022 China X . i Casestudy: Southeast University, Nanjing, China outdoor spaces; semi-outdoor, or outdoor and other elements), material and e R
o P :
ISLS 75% spaces in universities and Year: March 2015 . ferred al hensi h. ised b 1 facilities” b Limitation: limitation of the
to study the users’ ear: arc DV: Preferred spatial comprehensive space characterised by colours, facilities’ number, study area: focused only on
rception of these spaces Sampling:  Random from the case study elements space social support and location, accessibility, and sample fr m Southeast
perception of these spaces. Validation: ~ Pilot study informal learning activity. combined landscape to create a sampre rom Southeas
University, China.
natural atmosphere.
The library’s key spatial factors of
ILS are spatial choices for
e studgnt.s various z.ﬁ(ftl\'l‘tles., . Trends: library learning
Method: Quanti: survey and observation (using IV1: Physical space proximity, availability, sociability, commons as social
To explore the learning a checklist) (ILS) ILS at libraries is usually functionality, flexibility, diversity, learning space
spaces at the university Sample: N = 105 students private or semi-private comfortability, connectivity of its & space.
o library that are appropriate Casestudy: academic library spaces in the Faculty 1V2: Other ILS on Library private mc.loor spaces that enhance spaces, and acees lity to digital Limitation: limitation of
27 Lotfy et al. [44] 2022 Egypt 1LS 100% for the architecture . X p . campus quiet study, technology. It is also
) of Engineering, Ain Shams rooms o study area: focused only
students’ contemporary University, Eeypt communication, recommended to promote long se (lib X .
learning needs and iversity, Beyp DV: Social learnin, collaborative working, and opening hours, sufficientl on one case (library spaces
. o Sampling:  Purposive sample L . i . & pening " Y in the Faculty of
informal activity. dation: " activity outside the long opening hours. flexible and comfortable furniture, . : .
Validation: ~ Pilot study X N . . Engineering) from Ain
scheduled time social and collaborative working Shams University, Egvpt
spaces beside the quiet reading ; sity, Egypt.
area, access to wi-fi, technology,
and access to refreshments.
Trent: desin oo
Method: . . B semi-indoor, semi-outdoor, ¥ . & spaces
ethod: - Quantt: questionnaire survey IV: ISLS planning and or outdoor multifunctional  Overall, students prefer ISLS that ~(Semi-outdoor/outdoor
. Sample: N = 1079 students - p s . © ‘ P space) for social learning.
To understand the informal Casestudy:  three polytechnics in Malaysia design Public space (such as cafes, are semi-outdoor and connected
28 Ramu et al. [29] 2022 Malaysia ISLS 100% ]fearl"\‘“g space fl"eferle“ces Sampling:  Multistage probability sampling DVI: Social variable Sem"O“;dOf{rS and hbratnes,d Cf)rrld(:l;s, . fo nature, _""‘j‘lc\]‘ C‘?“""?”‘.eslt" Limitation: limitation of
lor earners nforma Validation: ~ Pilot test, review by three expert # Social variable ?ompre ensive cour .yar‘ S 8azebos an cotlaborative learning, socla the variable of the study:
learning activities. o tandardized factor loadi space pavilions) that contributes interaction, group work and . s M
;enxc;eC“rzl:l;:c;['\s aalr }l\Z: actoroading DV2: Physical variable to collaborative learning, gatherings, and informal learning. mclu}? ed hgnllted lyp,es and
P social interaction, group ;\um bers _(: leémedrs
works and gatherings. carning styles an
activities.
. . Itis critical to provide proper
ISLS is a public . . .
To test how the design Method: Quanti: observation and behaviour or outdoor multifunctional (stuzipent}; the environment, and isemi-outdomg/ futdoor
. . 8 mapping DV1: Sense of Pocket settings; space (such as cafes, . - g . N
qualities of informal shared Casestudy: 9 shared spaces in Taylor’s Universit communi ublic libraries, corridors their behaviour. The space should space) for social learning.
29 Ngetal. [41] 2022 Malaysia ISLS 100% spaces can facilitate Y Lakeside C. My laysi Y ty P\ . . s 4 be designed with its intended
learning and cultivate a ceside Lampus, Vataysia semi-outdoors; courtyards, gazebos and purpose, striking a balance between Limitation: limitation of
¢ it Year: 2020 DV2: Users informal outdoors pavilions) that contributes truct ’ dand tructured tud N f d onl:
sense of community. Validation: ~ Pilot study learning on campus to collaborative learning, structured and unstructure study area: locused only
rounds social interaction, group activities and promoting a sense of on private universities
8 R A o B belonging to nurture a strong sense ~ in Malaysia.
& 8- of community.
1V: Spatial [SLS is a public indoor, f}t\‘;f::ti:tlltc}: ll:']\]:f\ffccr’:i?ftfcrcnt
configuration of ISLS semi-indoor, sen.u—outf:loor, needs for privacy and interaction Trends: design of informal
To examine privacy and . . . or outdoor multifunctional spaces. Besides, the spatial social learning spaces
interaction preferences in Method: Quanti: Questionnaires survey DV1: Privacy and SLS; public space characterised by conﬁgL’lralion o’f the space affects (semi-outdoor/outdoor
Sample: N =219 : g social -
the social dimension of Caa's:Ps; dy: ISLS, Australian universit interaction preferences semi-outdoors; Zgﬁ‘:&;;‘zﬁg;’mmin and students’ choices of learning space) for social learning.
30 Zhang et al. [50] 2022 Australia ISLS 100% learning and to understand ) Y 10 O Y about the social outdoors; N - 4 spaces. Usually, students prefer
h tial confieurati Year: May to October 2019 di N hensiv informal learning. They are ivat i . 4 Limitation: limitation of
?fwtspat 1; ccin' 1;;ur_a mnf Sampling:  Random from the case study imension comprehensive one of the most critical sn.va elspacels_l or pnvacy]jlx_q tl:mxtadmn. lm; a 1ondo
affects students’ choices of Validation: N.A. space learning spaces on campus eing alone. However, public e study area: focuse

learning spaces.

DV2: Participants’
individual
characteristics

to enhance students’
learning behaviours and
performance.

informal learning spaces are
typically used for social,
collaborative activity and being
together.

only on a case study in an
Australian university.
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Methodology Results
No. Reference Year Country Theme (%) Objective of the Study N Trends & Limitations
P Variables/ L .
Methods and Validation Themes Space Typology Definition Conclusion
. Trends: library learning
To investigate how an Method:  Quali: case study using semi-structured ~ LXPosure: ILS WS atlibraries are usually commons as a learning
. Lo PaonN N o private library space called a y
informal learning space interviews Out 1: Social private or semi-private h caf id itical space.
(named Research Cafe) Sample: N = 25 students per 6 sessions (N = 150 h ‘tl cm?e + Soclal Lib ivat indoor spaces that enhance Fe:earc lca N prtou esa :rl ica
31 Ahmad et al. [26] 2023 Pakistan ILS (private) 100% enhanced the research total) interaction torary private quiet study, m 9?,“ t,sp ace to promol i Limitation: limitation of
learning experiences in a Casestudy: ILSin a private university in Pakistan rooms communication, soclalisation, peer support, study area: focused only
private university Sampling:  Purposive sample Outcome 2: Research collaborative working, and informal supervision, and on one case (library) in a
in Pakistan. Validation: ~Sample selection for external validity ZU:ZSEE/ learning long opening hours. research learning experiences. private university
u ¢ in Pakistan.
Pocket setting is ISLS that might
Method: Quanti: verbal-visual preference survey Iv: dgsign and urban ) be a.ffected by several spatial Trepds: des.ign of informal
Sample: N = 408 respondents planning of pocket Pocket settings are a type design and urban factors, social learning spaces
To highlight the factors of Case Three ISLS, public universities, settings of ISLS, usually a public including el_ements and activities, (semi-outdooT / outdof)r
nearby (sustainable) study: Malaysia semi-outdoor (shaded) natural environment factors, space) for social learning.
32 Alzamil et al. [27] 2023 Malaysia ISLS 100% pockets affecting social Year: March 2015 DV1: Social learning Pocket settings nearby breakout space for perceived environment factors, S
X . o od activities on campus enhancing social learning and social factors. Personal social Limitation: limitation of
learning experiences on Sampling:  stratified judgmental sample R ) .
. N s P N . grounds activities, informal factors such as students’ the variable of the study:
tropical campuses. Validation:  validity: Content Validity Index (CVI); i v : : t €0
reliability: pilot study and internal learning, relaxation, and demographics (education and included limited types and
consistency reliabilit DV2: Students” student development. university affiliation) influence numbers of learning styles
Y Y demographic variables social learning experience and and activities.
students’ usage of pocket settings.
ISLS is a public indoor, There is an equal need for both
Method: Mixed methods: Quanti: survey; Quali: Semi—iAndc]))or, semi—outéloor, ff)rmagl land“i: fzrmil lgarnx:i?g Trends: design of informal
To identify the change ’ interviews B yrua or outdoor multifunctional \s/]:j]c: S\eee d:a‘:z sarti\i' ti?\ and social learning spaces
roquired i formal and Sample:  Quanti: N = 105 students; Quali: N=75 V¢ ISLS: preferred space characterised by Hrose soaces st incorborate (semi-outdoor/outdoor
. require i . ) e s > ) design and . social support, spaces must incorporate space) for social learning.
Learning space informal learning spaces in teachers b " SLS; public llaborative | . d three factors: flexibility,
33 Kansal and Bassi [56] 2023 India (formal 50%; architecture schools to Casestudy: four architectural institutions in North urban aspects semi-outdoors; cotaborative learning, an integration of technology, and S
informal (ISLS) 50%) accommodate new India outdoors informal learning. They are interactive social spaces. Overall, Limitation: limitation of
learning and skills in Year: 2020 DV: Preferred for one of the most critical students prefer gathering s aces’ the sample size: focused
Archile%lure Education. Sami;ling' Random from the case studies students’ activities learning spaces on campus for socialiationgtransfofm}a)tion only on a small sample of
y Validati " Multipl £ evid to enhance student’s ! 105 students and
alidation: ultiple sources of evidence learning behaviours and spaces between formal spaces, 75 teachers.
erformance. learning commons, and outdoor
P . spaces for interaction.
Method: Quanti: verbal-visual preference survey IV: Design of pocket Pocket setti ¢ Pocket setting on campus ground T"*"“:T des.ign of informal
R Sample: N = 408 respondents settings ocket settings are a type is affected by design and urban social learning spaces
To highlight the preferred Case Three ISLS, public universities of ISLS, usually a public factors, such as sustainable (semi-outdoor/outdoor
aipecrt: offoyc]:e:‘;e::mgs study: Malaysia DV: Social learning iex:]:};o\,g?ocl)(r (s?z‘xded) for shading structure and different space) for social learning.
34 Salih et al. [10] 2023 Malaysia ISLS 100% o B o Year: March 2015 activities on campus Pocket settings earby preakout space fo types of softscapes and PP
enhance students’ social Sampling: tratified jud tal 1 d enhancing social learning hard P 1 social Limitation: limitation of
learning experience in a ampling:  stratified judgmental sample grounds activities, informal ardscapes. Personal social the variable of the study:
tropical context Validation:  validity: Content Validity Index (CVT); learning ,relaxa tion, and factors such as demographics included limited types in d
: liability: pilot study and internal : g . : g o
reliability: pilot study and internal CV:Students’ student development. affect students” preferences for numbers of learning styles
consistency reliability demographic variables pocket space. o
and activities.
The main activities in the ILS and
ISLS include learning and study,
group discussion and study, e .
Method: Mixed methods: Quali: interview and IV:ILS ILS is a multi-identity waiting for class, rest, Tre:n‘?:' d‘eslgn‘ (;f :nformal
To explore students’ usage FGD; Quanti: survey multifunctional private or refreshment, socialisation, and izaformag] szac::ae]s 1 :rnin
Learning space atet ‘5'19 oth diff:rcnht usage Sample: Quali: N = 10 interview; N = 4 FGDs (6 DV1: Students’ use and Home base; learning public indoor, semi-indoor, relaxation. The factors affecting s e 8
35 Yau et al. [42] 2023 Hong Kong (formal 50%; ]i)nfo:m;l learning spaces students each); Quanti: N = 999 student satisfaction commons; SLS; semi-outdoor, or outdoor the spatial design of these spaces Limitation: limitation of
informal 50%) o o Spaces Casestudy: ILS in a university in Hong Kong, China outdoors space characterised by are ICT and IT facilities and the study area: focused
puses. Year: October 2018 DV2: Students” social support and charging stations, comfortable only on zne ca‘se in one
Validation:  Multiple sources of evidence demographic informal learning activity. furniture and flexible usage, Y

certain noise levels, management
and maintenance, location, and
access to food and drink.

university in Hong Kong.
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Methodology Results
No. Reference Year Country Theme (%) Objective of the Study N Trends & Limitations
Methods and Validation v;;j:‘l::/ Space Typology Definition Conclusion
Sound level affects students’
. . activity and activity type in the - .
T ) tudents’ d Method: Quanti: questionnaire survey Iv: Inf(z][']gl;l)learnmg ISLS is a public informal learning spaces, which is Tre,nﬁ' des.lgn of mfo;mal
° ?xp ore slu ents ioun Sample: N =219 students spaces s ALS; SLS; public semi-indoor, semi-outdoor, also affected by students” §ofc1a e;irnu?gl slpacef; or
{e)m 1fionmte}?  perceptions Case study: ISLS, university campus in DV: Sound semi-outdoors; or outdoor multifunctional characteristics and tasks. iniormat social learning.
36 Zhang et al. [46] 2023 Australia ISLS 100% l:se im. t.e‘: d Australia oun ¢ outdoors; space characterised by Students’ sensitivities to the Limitation: limitati ¢
cra:arc :nsglfc‘ra;; ¢ Sampling:  Random from the case study e“: 1r01t1ir?:r‘\m d sound comprehensive social support, sound environment play a vital t}:m-lta dl un.r \m; a 10‘n do
preerences for the type Validation:  Pilot test: validity: factor loadings; perceptions and sou space collaborative learning, and role in their spatial choices; for € study area: focuse
of ILS. PR, ., environment N N e only on one case in one
reliability: Cronbach’s alpha e informal learning. example, those less sensitive to ; - .
sensitivities N university in Australia.
sound environments prefer to
choose more active ISLS.
Method: Mixed methods: Quanti: heatmap Students’ use of the ISLS is "Sl":?acll?:e;fifn:f;\ef:;ﬁal
camera technology; Quali: a limited due to the location on . 18 spaces
To evaluate informal semi-structured interview Exposure: ISLS ALS; SLS; public campus grounds and informal social learning.
learning spaces based on Sample: Quali: N = 1 participant; Quanti: underutilization semi-outdoors; circumstances surrounding Limitation: limitati ¢
37 Harris et al. [47] 2024 United States ISLS 100% students’ usage of the observation of the space for 24h/9 days Outcome: Students’ outdoors; students’ day-to-day schedules t}:m-ltadmn.r \m; a 10‘nd0
space and the space Casestudy: Student Technology Centre at a public “I cor Ejf Y“ ‘ien S comprehensive and needs. Yet, the ISLS is critical mel 5:“ y: ez-_ (??risd -
features. research university in the US F}:l N };f;sc% orusing space for students’ collaboration, fl"ccﬁn )l: © é‘c;e" ) in :
Year: September 2022 ¢ interaction, informal study, and bli 0 g:/ h <) i
Validation: ~ Multiple sources of evidence other activities and events. public research university

in the US.
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Appendix B

Table A2. Quality assessment using the Newcastle-Ottawa Scale (NOS).

Selection Comparability Outcome Score
Study Representativeness Sample Size On- Ascertainment of Confounding Outcome Statistics  Total
of the Sample Justified Respondents Exposure (Max **) Controlled (Max **) Assessment (Max **)
Study 1 * * * *% * *3% * 9
Study 2 * * * * * *3% * 8
Study 3 * * * *% * EEd * 9
Study 4 * * * *% * *% * 9
Study 5 * * * *3% % *% * 10
Study 6 * * * * * * 6
Study 7 * * * * 3% * 7
Study 8 * * * *3% * kL] * 9
Study 9 * * *% * *3% * 8
Study 10 * * * *% * *% * 9
Study 11 * * * * * * 6
Study 12 * * * *% % 3% * 10
Study 13 * * * *% % ¥k * 10
Study 14 * * * *% *% *% * 10
Study 15 * * * *3% % * * 9
Study 16 * * * * * 5
Study 17 * * * *% * EEd * 9
Study 18 * * * * *t % * 9
Study 19 * * *% * *% * 8
Study 20 * * * * % *3% * 9
Study 21 * * * *% * *3% * 9
Study 22 * * ER *% * " 38
Study 23 * * * * * 5
Study 24 * * * *% * *% * 9
Study 25 * * * * * 5
Study 26 * * * *% % 3% * 10
Study 27 * * * *% % * * 9
Study 28 * * * *% * *% * 9
Study 29 * * * *% *% *% * 10
Study 30 * * * s * ” . 9
Study 31 * * * *% % 3% * 10
Study 32 * * 3t * * * 7
Study 33 * * * *% * *% * 9
Study 34 * * * *3% % *3% * 10
Study 35 * * * *% - . % 10
Study 36 * * * % % 3k * 10
Study 37 * * ot * * * 7
Study 38 * * * *% *% *% * 10
Study 39 * * * *% * *3% * 9
Study 40 * * * *% - . * 10
Study 41 * * o - . * 9
High quality = 7-10; moderate quality = 4-6; low quality = 0-3. The study should score at least “7” to be included
in the review. * = moderately addressed; ** = strongly addressed.
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